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(57) Abstract: It is intended to provide a novel N-liydroxycarboxamide derivative which is excellent in physical properties such as 
stability and dissolution properties and a potent histone deacetylase (HDAC) inhibitory activity. It is found out that a novel N-hy- 
^= droxycarboxamide derivative, which is obtained by using trancxamic acid as a lead compound, and its salt have a potent HDAC 
^= inhibitory activity. This N-hydroxycarboxamide derivative is useful in treating, relieving and preventing diseases concerning cell 
proliferation. In particular, it is expected that this derivative is highly efficacious as an anticancer agent or a carcinostatic agent 
Moreover, it is expected that the above N-hydroxycarboxamide derivative is efficacious as an immunosuppressant or a gene therapy 
potentiator and usable in treating, relieving and preventing neurodegenerative diseases. 
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0:9^~2 4P#f^. 0^~3^rBlTfe§. ^LX. KJi^sWiO 

:fy)V^>m (1-2B) ^m^^itufixt^c 
[MSBXg] 

CIH • HgN-OBn 

mm. m-^M ^ 

(1-28) 3- [C] — L— N-C— N— L— [A]-C-NHOBn 

H H II 

(1-3B) ° 

10 

HSBIgTJ*. t)}V^>m. (1-2B) :SX*3J:tJ^^iSS^^J®# 

-SB) T^$n§fc Ho:^>'^>e;;p#:^#§, 

M;i«. hUX5^;i/T5>, DMAP, DBU, DBN^^^^t" -5 21 
15 H-^^J^LT^i, BOP-Cl. DCC, WSC • HCl^^ffi S 
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\t. M^^^T-f •:h;^2 0-1 0 or. JF*b<«0~3 O'CT^^o W 

BKft^mm\t. m^\ti o^-^z 4mm. sf*l<«3 o^)-~i ai^r^i 

5 

(1-3B) [C] — L— N-C— N— L— [AJ-C-NHOH 

H H II 

0 

(1-B) 

II4BI@ 

^4Bxg-e^i. t hp^>'^>s^;p#: (i-3b) ^immiuKm 
\z^r)m^>-j)Vithx. mnoB^^^m (i-b) ^©tk 

. 7jc^fh;/i^>^'^A. /^7>^'^7A^^, ^^^omm. 

15 T^^^o MfBSJ^;;MSti> Mx.^^'T-r:^X 2 0~ l O or, iff^L/< « 
0-3 OrT^§. irlBSJiSJE:tf«, ^sjx-^l O l O a, Jf* 
L<«1 0^-1 0«P aT*§o MIBSjiSB#raj*. -011^^*1-3 6 St 

fcC^s, iS'-v'^ U-y5=-;P^=^>^;^;i/ji?x;p7^ / (BocNH) mf)^^ 
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5 o 

o 

^^y-^yT.jv^ym. ^m. nA^^is, ^x>m> ^E#m> s^m^ 

15 ^a*ISa:bTJ^s #tr|5I^$nfj:Vi^t, m^it. 7m^\:7 yt-^ 

^'fb^U'^A. Mif:^7U'^A. mwti-h^)^j^. mmTi^^i-hv^j^. 

o 

:^mm(Dih'^m(Du^j^mjtmzwi^-^nt. ^©gw^rii&DT, s 
p^{i. ^rc\t^mnm\z^^-t^^tti^x^^o mumtLx^^r 
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m^u. a^^, mm. mnm. mmm. mmm. 

m\t. m^\t. mn. wlm. n— if>>j, xu=^t^ mmm. 
20 > im%^Wim.^^n^mwMm^(bj^miimmxh^o 

ft> ^Jx.^f> ^^h-x. x>7°>, x^□-7.^ 

hU'^A, T>xh-;i., y;i.trh-;]/, v>mti}V 
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10 (HM^) 

fS,^. £^T®x-^(C*3ViT. Mj^ (mp) tt-r^T*ffiiEliT'fe§ 
o mm%^m (NMR) B*ll^ ^ia^JNM-EX270 FT 

15 NMR SYSTEM (^Htl^^2 7 OMHz) ^fflViT^ll^bfc, 

>^7h«W;5-:^^ (ppm) TSLTVi^. F«3gBM^ 0 p p m(C«, x 

h^^g^;!/^^^^ (TMS) ^^Vifc. ite^^ic (J) 

bT:feD, IB&#s, d. t, g. m:fe J:rXb r ^Mn. -Mi^(s 
inglet), —SH (doublet), HS^ (triplet) , HS^ (quartet), '^M 

20 -1^(multiplet):fej:rXjAi|'i^(broa(i)$«-ro (IR) X'^i^ h;i/«, 

^^Mf^m ^iSi«FTIR-8400€:ffiVi, KB r OSll^tbi^Co 

(MS) Ji, B:^n^ ^iS^Tandem MStation JMS-700^ffiVi, « 
^««-r^>'fbfe (EI-MS) . lt^7;7V-^^>'fk^ (ESI-MS) , ^ 
fcttK^gM^^^-f (FAB-MS) (C^tOff-pfCo ^fc, K^^-^lg 

25 Mft^J-^ (HR-MS*3j;tXHR-FABMS) "b, ±iBO«IS<£ffiViTff ofeo » 
Jg^0^hi^^7^'- (TLC) \t. P'^n-h$nfc5^U*y;i/7'l/ 



32 



wo 03/070691 



PCT/JP03/01681 



-h (Merck^ JgiS&^Merck Silica gel 60 F254 PLC Plate) ^^Vi 
xn^fto ^X(DtJyA^U'7h^^y^-'^m\z\t. (Me 

rck^h jtiS^Merck Silica gel 60) ^^fflV^Tto :^T©{b^tlK«, 
UMWlX^'O. ?P^Mmx^^^#%fc, Sigma-Aldorich. Co., M^^b 

[I. -^fig] 

^JIMl-S, 7-1 5 43J:r;i 7-2 0 TttMIB:5^ISA{3«eVi, HJffi 
II»J1 

4-(>?;?^5';i.7^y)-N-({4-[(k Yu^-yT ^ J)fi)\its':L)Wy ^ 



(^1 AXg : i^^h 4- ({[4- (>?;^5^;U75 y)^>yi';i']T5 y } 
4-(i?p<5^;i/7 5y)S^m#i? (0.79 g) tp<5^;i. 4-(75/^5^. 

;^)>'^7P^^•t^>;^J;^J}?^>'^- H±t^:^ (0.79 g) ov^uui.^ 

20 > (28 ml) hUX5^;P7 5> (2.67 mL) h\i7s{l-i^^ 

V-3-:t^yyUi^r:;i/)5jNX7^ >i?^nu H (1.35 g) ^JP;1T, 

;«7y;i/i^DT h/f^7^- (^nD7jN;i/i, ; ^^/-;i/=20 : 1) TMM 



15 




jj-NHOH 
O 
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;f>^)V)P!;u^^'^>:fy}l^-^^i^U-h (14g, iR^96«) ^mcc 
IP. 121.5-123.5 

5 IR (KBr) cm-' 3369. 3311, 2904, 1718. 1629, 1564. 1437. 1278. 12 

40, 1104, 753, 670 

'H NMR (270 MHz, DMSO-dg) 6 1. 60 (6H, m), 1.82- 1. 83 (IH, m), 1. 
87-1.88 (4H. m), 1.99 (3H, m), 3.30 (3H. s), 4.21 (2H, d). 5.6 
7 (IH, s), 6.17 (IH, t), 7.34-7.37 (2H, m). 7. 89-7.93 (2H, m) 
1.0 . 

EI-MS m/z 318 (M'), 164, 148. 

HR-MS Sf-^ifi "CigH^eNjOs: m/z 318.1943; ^Slltt: m/z 318.1955 
(^2 AXg : 4-({[4-(i?^5^;i'T5y)^>\/-r;i/]75/}^^;i/) 

15 miAxm.'^mc>^'^)v 4-({[4-(i^p<5^;i^75 7)^>y-r;WT 

/}:^^)V)-y^u^^-^>:fy)V-^=^z^U-h (0.5 g) ©xh^tH 
uyyy (3.1 ml) mmzi M *^{bU9^'^7A7jc»?^ (5.5 mL) *JJP 

(0.5 g. JR^88!K) ^#fCo 
mp. 123.0- 123. 5t: 

IR (KBr) cm-' 3502, 3373, 2905, 1695. 1625, 1585, 1416, 1297, 12 
25 35, 764 

'H NMR (CD3OD) (5 1. 70-1.72 (5H, m), 1.92-1. 94 (IH. m), 1.98-1.9 
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9 (5H, m), 2.05 (3H, m). 4.32 (2H, s), 7.34-7. 38 (2H. m), 7.95 
-7.99 (2H, m). 

EI-MS i/z 304 (M'), 178, 164. 148. 

HR-MS WrWm CnHjiNjO,: m/z 304.1787; mUm: m/z 304.1793. 
5 (^3 AXS : n-ia-{[(^>i^)V^^i^)7^y'\:^)V-^:=-Mi^i7U 

^2 AX@T#fe4-({[4- {P}^^)l7 5.y)^>V^)V]7^y}^ 
^)V)i^iru^^^>tlJV-^>m (0.4 g) tO-^>z^)Vh}iu^i^JV 
7S.>m.Wt^ (0.20 g) <D-J^UU^^> (6.6 iL) ^®?«JCbUX 

10 5 > (0. 72 iL) <hHX(2-:t4^V-3-;t + VyU 

7^>i?^p'jF (0.36 g) ^jpA.. s?aTi5i^fHm^^Lfco Kmm^ 

y^- (1^^X5";U : 7^i$7y^;v=20 : 1) JcJ:D^t®bT, ^sfelS^ 

15 <DN- [(4-{[(^>$^;i':t+s^)r5y];^;i'4^~;p}5/i^o^^v;i/)^ 
5^;i/]-4-(i?^5^;i/r5y)^>XT5 K (0.30 g, iR^49i«) ^#;^c 

o 

mp. 199. 0-201. Ot: 

IR (KBr) cm"' 3356, 2905, 1685, 1626, 1560, 1292, 1089, 1016, 89 
20 3, 746, 629 

(m4AXg : 4-(i?p^^;i/T5y)-N-({4-[(k y^U^i/7^J)t} 

^ 3 AJiUxmt^- C(4- {i{Oz^)V^^i^)7^/'\-^)i^^:^)V)>' 
^u^^^y)V):k^M-^-(.-J:^'^)V7^^)^>X7^)^ (0.15 g) 
25 <D^^ (4.0 mL) ^^(c:i0« Pd/C (13.0 mg) ^M^X^ 
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4- ($>'>^5";v75y)-N- ({4- [(fc ^*D:^'>7^y);^3;^4^-;^]>'^:7 
u^^i^)V}}<9-)V)^>X72.]i (0.10 g, umm) ^#fco 

5 mp. 164.0- 178.5 t: 

IR (KBr) cm-' 3448. 3340, 2918. 1650. 1602. 1555. 1451. 1357. 11 
61, 1036, 902. 838, 739, 608, 532, 466 

•H NMR (DMSG-ds) a 1.59 (5H, m), 1.85-1.54 (5H. m), 1.98 (3H. m 
), 2.34 (IH, m), 5.13 (2H, m), 7. 23-7.25 (2H. m). 7. 63-7. 66 ( 
10 2H, m). 

EI-MS m/z 319(M^), 301, 275. 178. 164, 148. 

HR-MS WrWm CuVzOf m/z 319. 1896; Ullfit: i/z 319.1884. 




2.0 g) t2-±y h^)V^U^J H (1.84 g) Ox t Hn7^> (5 
O.mL) hUJL^)\^75.> (2.68 11) ^iP^T> ^jai?15B# 
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U-h (3.08 g, sisLmm) 
mp. 135.0- 136.5 V 

IR (KBr) cm-' 3344, 2944, 1726, 1629, 1461, 1322, 1183, 1015, 76 
5 1. 485 

•H NMR (CDCI3) (5 1.02-1.15 (2H, m). 1. 39- 1.53 (2H, m). 1.59-1. 
72 (IH, in), 1.91-1.97 (2H, m). 2.01-2.07 (2H, in), 2.23-2.33 
(IH, m), 3.39 (2H, t), 3.67 (3H, s), 6.34 (IH, m), 7:51-7.60 ( 
2H, m), 7.81-7.94 (4H, m). 8.28-8.28 (IH. m). 
10 EI-MS m/z 325 (M*), 294, 266, 185, 171, 155, 127. 

(m2AXn : 4- [(2-±7 )i^7 ^ y) ^^-JVli^^ U^^D-yj] A 

3j^>m) 

miAXUrmzA- [(2-^-7 h-f ;i/T5/)^9";i/]'>i^DAc^U-> 
tlJV-^^zyU-h (3.0 g) ©T-h^kFn75> (17 mL) mmz\ M 

15 7mit^jf-^j^7mm mm) ^jpx.fc^. ^M-ei2B#rfljt^b?5: 
i)-ytijv:^ym (2.48 g, s&,mii%) ^nr^o 

20 m.p. 149. 5- 155.0 V 

IR (KBr) cm-' 3299, 3059, 2930, 1692, 1637, 1548, 1451, 1313, 12 
04, 1149, 919, 826, 759, 692 ,487 

'H NMR (CD30D) 5 1.06 - 1.23 (2H, m), 1.40- 1.54 (2H, m), 1.64-1 
.79 (IH. m), 1. 95-2.00 (2H, m), 2.04-2.10 (2H, m), 2.24-2.35 
25 (IH. m). 3.34-3.35 (2H. m), 7.57-7. 65 (2H, m), 7. 89-8.03 (4 
H, m), 8.39-8.40 (IH. m). 
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EI-MS m/z 311 (M+), 185, 171. 155, 127. 

5 tl)V^>m (2.00 g) tO-0-J)VhYa^z^)\^7^>mMM (1.80 
g) (Di^i7aa)<^> (31 iL) mmm\Zh^JJL^}VTS.y (3.55 mL 
) i:t*X(2-:t^y-3-:t^y VU5^-;i/)4^X7^ >^i^nU H (1. 

80 g) ^m^. ^M.xnmmmwLrco Kj^m^mmm^ymm^^zs 

p<5^;^]-2-:^7 h75 H (1.12 g, iR^425i;) ^mco 
mp. 214.9-216.0 V 

IR (KBr) cm-' 3264, 2929, 1655. 1625, 1502, 1449, 1312, 1202. 10 

15 55, 734, 696, 588, 482 

•H NMR (DMSO-iIb) 5 0.89-1. 01 (2H, m), 1.31-1.43 (2H, m). 1.56 
-1.57 (IH, m). 1.67-1.71 (2H. m), 1.81-1.84 (IH, m), 1.89-1 
.97 (IH, m). 3.17 (2H, t), 4.76 (3H, s), 7.32-7. 39 (5H, m), 7. 
55- 7.64 (2H, i), 7.91-8.04 (4H, m), 8.43 (IH, m), 8.58 (IH, t 

20 ), 10.91 (IH, s). 

BI-MS m/z 416 (M*), 308, 292, 185. 171, 155, 127. 108. 
(II4AX@ :N-({4-[(t \^u^i^7 JV-^::^}V:\'>i7 u^^iy 

;^}^5^;^)-2-■:^7 h7^ H) 

m 3 AXgT'#fc:N- [ (4- { [(^ > z^)V:t=^>^) 7 ^ / ] ;^ 
25 i7U^^iy)V):A^)V'\-2-iry \sy^]t (o.52 g) (DX^y-JV (45 

fflU ^?K{cio!i; pd/c (0.15 g) ^-bnxx. y^m^my. ^mxnmm 
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m^nrcm^^mmx^)iTmt^^hx. m^^^^^m- m- [(t f 

^^->7$y):^J;^7^^-;^]'>/7UA^v';^}^5^;^)-2-:^7 hT^ F 

(0.19 g, JK^48«) ^ntzo 
5 mp. 195. 0- 195. 9 

IR.(KBr) cm-' 3289, 2920, 1631, 1562, 1452, 1312, 1066, 779, 670 
, 474 

'H NMR(CDsOD) aO.98-1.12 (2H. m), 1.46-2.08 (8H, m), 3.19-3.2 
7 (2H, m), 7. 52-7.54 (2H, m), 7. 82-7.92 (4H, m), 8.32 (IH, s) 
10 ESI -MS m/z 327 (M+r) 



15 



3 

N- ({4- [(h H n^i/7$ / n/\:^e/;i/}^^;V) [i. i 

' -fc*7x:i;H-4-;^j;U:^4^ii-^ F 




^ ^ "^C-N-C— < >-C-NHOH 




(^1 AX® : ;<^JV 4- {[([1.1* - \iy JVtl JVi^::^ 

1.9 g) tlhV -if7x-;i/]-4-:^7;i/j}?r:;p^nu F (1.99 g) ® 
20 ~J!7nu^^> (43 ml) MMmz. FUx5^;i/75> (2.5 ml) ^UP 
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3.39 g, iK2^98!l!) ^%tco 
mp. 177.0- 177.7*0 

IR (KBr) cm-' 3352, 2928, 1730, 1632. 1535. 1447, 1319, 1216, 10 

15, 849, 741, 684. 
5 'H NMR (DMSO-dj) 0.92-1. 06 (2H, m). 1.23-1.37 (2H, m), 1.48- 

1.60 (IH, m), 1. 77-1.82 (2H, m), 1.89-1.94 (2H, m), 2.21-2.3 

2 (IH, i), 3.14 (2H. t). 3.58 (3H, s), 7.37-7.43 (IH, m), 7.47 

-7.52- (2H. m), 7.70-7.77 (4H, m), 7.92-7. 96 (2H, m) 

EI-MS m/z 351 (M*), 292, 211, 197, 181. 152. 
10 (^2AIS : 4-{[([i,r -tf7xr:;H-4--r;V:^';V#-;i/)T$ 

/ ] ^ e> ^ n >:^7 >m) 
^1 AxgT#fc^5^;i/ 4-{C([i,i' -tr7xr:;H-4-'f ;i/;^j;v 

3j?-;i/)T5y]^5^;i'}5^^n^^+)->:^7;i/3]?^5^i/-h (3.0 g) ©t- 

hy}iVuy^> (15 mL) ^?^(Cl M TK^^b U AtKM (24 mL 

[([i,r -b'7x-;i/]-4--r;V;^7;W5j?-;i/)75y]^^;i/}>^^n^ 
=¥l}-ytl)V-^>m. (2.45 g, iR^88«) ^ntco 
20 mp. 219.0-219.9 V 

IR (KBr) cm-' 3338, 3056, 2931. 1692, 2931. 1692. 1632, 1536. 14 
85, 1425, 1309. 941. 852. 743. 689, 517 
EI-MS i/z 337 (M*), 211, 197, 181, 152. 

25 ^^>^;i')^9^;i'][i.r -\fy3L=:)V'\-i-:^)V^^D-^\^) 

m2 Axuxmrci- {[ill, I' -f7x:::;i^]-4--r;p*;v3j?n;i.) 
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75/]^5";Hv'i^nA:^^U->:<j;i/#>i? (2.0 g) to-^>z^)V}i 

]iU^-y}V7^>mMm (0.94 g) <Di?^UU)^^> (30 mL) MMm 
fC h iJX5';V7$ > (3.2 mL) i fciX (2-:t=lry -3-:t=^ity U 

)v)t^:^y^>mi7n^j\i (1.66 g) ^m^. ^mnmmmwLTco 
nm^v. m^^^tLx^- [(4-{[(^>v;v:t^~»7 5/]:^j;i'4^ 

-;p}->i^PA4^2/;i/)^5^;i/] [i,r - bf7xr:;i/]-4-*;U/J^4^-!J-$ 
H (1.89 g. iR^72«) 
10 mp. 173.0-174.0 "C 

IR (KBr) cm-' 3271, 2927, 1772, 1656, 1632, 1545, 1446, 1202, 74 
6, 695 

EI-MS m/z 442 (M+), 420. 210, 197, 181, 152. 
(S4 AXS : N-({4- [(h ]^ u^iyT ^ )V^-)V]iy^ u^^-y 
15 - tf7x-;i/]-4-*;i/7l^^r1t$ H) 

m 3 AigT#feN- [(4- {[(^>>?;i/;r^i^)7 5 

i^PA.:^^>;i,)p^5^;i.][l,l' _t?7xn;i/]-4-;^7;i'3j^=^U-^ H (0.5 
g) (40 mL) mWzm Pd/C (240 mg) '^JP^T, tK^ 

- (i7DD3jN;i/A : p^i5^y-;i/=10 : l) {;:i;Di|SMbT. ilfiM^i 
bTN-({4- [(t Fa^v'7^y);^7;i/#-;v]->^nA:^>';i.}p<5^;i/) 
[i,r - e7xn;i/]-4-;^7;i/7j^4^+)-$ F (0.31 g. M77^) ^ttfc 

o 

25 mp. 270.0-271.0 "C 

IR (KBr) cm-' 3281, 2932, 1631, 1545, 1486, 1447, 1315, 951, 746 
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, 694, 563 

'H NMR (DMSO-dj) 5 0.96-1.11 (2H, m), 1.28-1.98 (8H, m), 3.18 
(2H, m), 7.42-7.57 (3H, m), 7.75-7.81 (4H, m), 7.97-8.07 (2H 
. in). 8.36 (IH, s), 8.67 (IH, s). 10.38 (IH. s) 
5 BSI-MS m/z 353 (M+H+) 



10 




1.0 g) t^>if>x;i/7:r-;i'i7Dij H (0.85 g) (Dv-hy\i^uy 
15 yy (25 mL) mmz. hUx5^;i/T5> (1.3 mL) ^M^X. ^fiT? 

^thX:^=^}V 4-{[(7xn;Px;W7;t-;i/)7^y]^5^;P}>'i7DA 
20 ^'^yf!)V'g^^>'V-h (1.48 g, iK^99X) <£#fco 
mp. 47.0-49.0 °C 

IR (KBr) cm-' 3279, 2858, 1714, 1442. 1376, 1328, 1157. 1061, 87 
5, 755. 689, 584 

'H NMR (CDCI3) 6 0.84-0. 98 (2H. m), 1.30-1.48 (3B, m), 1.77-1. 
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83 (2H, m), 1.94-2.01 (2H, m), 2.15-2.25 (IH, m), 2.80 (2H. d 
), 3.66 (3H, s), 4.55 (IH, s), 7.49-7.66 (3H, m). 7.85-7.89 ( 

2H. m). 

ESI -MS m/z 312 (M+H*) 
5 (m2AXn : 4-{[(7x:n;i/7>;i/7;r-;P)T5y]p^5^;i/}->^OA 

m 1 Axmx'mc>^9-)V 4-{[(7x:^;i/x;i'7;i--;i/)75y]p<^ 
Miy^u^=^D->ijjV:^^->U-h (1.1 g) (Dr-hy\i\^uyy> ( 

7 mL) mm\z\ M Ti^mitvf-^j^TKmm (ii mu ^im^tz^^. mm-c 

)7^y'\;<=^)V}>^i^n^=¥^>tl)V:^>m (0.82 g. JRE^SIX) 

fee 

15 mp. 157. 0- 158.0 V 

IR (KBr) cm-' 3288, 2929, 1697, 1448, 1426. 1325, 1160, 1092, 87 
0. 728, 669, 580 

'H NMR(DMS0-d5) 6 0.76-0.90 (2H, m), 1.12-1.32 (3H, m), 1.67- 
1.67 (2H, m), 1. 82- 1. 87 (2H, m), 2.01-2.12 (IH, m). 2.55-2.5 
20 9 (2H. t), 7.55-7. 64 (3H, m), 7. 76-7. 80 (2H, m). 
ESI -MS m/z 298 (M+HO, 220 (M+NaO. 

(msAxn : N-(^>>?;i/^=^-»-4-{[(7x-;px;i/7;r:n;i/)7 

^ 2 A X@T#fe4- { [ (7 X -jWT. ;i' 7 :t 7 5 / ] ^ v' 
25 U^'^'^>tl)V:^>m (0.5 g)" i:0-^>>?;Ut HD^->;i/75 >li 
MM (0. 26g) (D>?^nP^^> (8. 2mL) h U X5^;i'7 5 
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y (0.9 ml) t\i7.{i-:^^v -i-t^^'/^)^J:=-)V)-^7.y ^ ym^ 

DU H (0.47 g) ^M.-^\mfmW\^tco >RJiS:?^^IS^oaW7jc 

5 uut^}V2^ : y-)V=2Q : 1) lf)ltmb. il-feilt^i: bTN- (^> 

- 4- { [ (7 X ;i/ 7 ;t T ^ / ] ^ ^ n 

H (0.34 g, 1R*66X) ^ntco 
mp. 159.0-160.0 t: 

IR (KBr) cm-' 3267, 2933, 1684, 1645. 1446, 1329, 1161, 1093, 84 
10 7, 752, 688, 592 

'H NMR(CD30D) 6 0. 76-0. 90 (2H, m), 1.24- 1.39 (3H. m), 1.39-1.7 
1 (4H, i), 1.78-1.83 (IH, m), 2.56 (2H, d), 4.71 (2H, s), 7.23 
-7.32 (5H, m). 7.42-7. 52 (3H, m), 7.72-7. 75 (2H. i) 
ESI -MS m/z 403 (M+H*) 

15 (^4 AXg : n- \i ]^ u^y -i- {[(y ^ ~)V)7 3. ^ ] 

:A^)V}y^u^^i)-y:fy}\^-^^'^3 

AXg-ettfcN- (^>>^;i':t^'»-4-{[(7x-;i/X;V7;t- 

;i')Ta y];^5^;i/}v^:7n^^it>;^;i/7j^^it5 F (0.25 g) (D><^y 

—JV (18 mL) mWzm Pd/C (27 mg) §Jn^T, 7jc*^^T, 

mv. «Sfi^a<i:bTN- t Ho=|^'>-4-{[(7xr:;i.x;i/7^n;V)7 
2. y]^^My^U^^'^ytl)Vt^^^3\^ (0.19 g, iR¥95!li) 

mp. 156.0-157. 5 t: 
25 IR (KBr) cm-' 3245, 2924, 1664, 1611, 1594, 1312. 1205, 1050, 94 
9, 826, 758, 669 
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'H NMR (CD3OD) (5 0. 76-0. 86 (2H, m). 1. 22- 1. 33 (3H, m), 1.61-1. 
72 (4H, m), 1.8?-1.92 (IH, m), 2.52 (2H, t). 7.55-7.65 (3H. m 
). 7.74-7.85 (2H, m), 8.6 (IH, s), 10.3 (IH, s) 
ESI -MS m/z 313 (M+HO 



10 imiAXm : Z-^)]^ 4-{[(2-:J-7^>ll/X;V7:m;P)T5/]p^5^;i/ 



=yy (50 mL) mWiL. hUX5^;i/T5> (2.7 mL) ^^JP^T, 

atUT^^^;!/ 4-{C(2-:h75^;i'X;P7:t-;v)7$y]p<5';i/}'>^7 

n^^-^yfi)],i^^=i/V-Y (3.76 g, JtK^90a!) ^#feo 
20 IP. 114.0-115.0 t: 

IR (KBr) cm-' 3295, 2937. 1732, 1591, 1435, 1322, 1039, 819, 70 
0, 482 

'H NMR (DMS0-d6) 6 0.78-0.92 (2H, m), 1.13-1.29 (2H, m), 1.30 
-1.35 (IH, m), 1.69- 1. 74 (2H, m), 1.81-1.86 (2H, m), 2.12-2 




^-NHOH 
O 



2.0 g) 



o U H (2. 18 g) ©5^ h ^ k H □ 7 
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.23 (IH, m), 2.60 (2H, t), 3.56 (3H, s), 7.63-7.73 (2H, m), 7. 
79-7.83 (IH, m), 8.03-8.05 (IH, i). 8.11-8.17 (2H, m), 8.41 
-8.41 (IH, m). 

(^2 Axs : 4-{[(2-:h7 5^;i'X;i'7:f-;i/)r^y]7^5^;p}>'i^o 

^)V}>^^ U^^-^ytl)V^=^i^U-h (3.7 g) OT-h^t:KD7^> 
(18 iL) mmz\ M TKi^-fbU^^^^A^KM (31 mL) ^iM^tcWi. ^ 

MT^immmwhTcc sjis^»&5^h^t h*a7^>^t*ufc^> 

)Vyt=i)V)7 5.y\;^^Mzy^n^^D->'fy)V^>m (3.06 g, W 

m) 

mp. 181.0-182.5 V 
15 IR (KBr) cm"' 3241, 3051. 2927, 1691, 1587, 1434, 1314, 1152, 81 
9, 661, 486 

'H NMR (DMSO-de) aO. 75-0.88 (2H. m), 1.10-1.23 (2H, m), 1.26 
-1.35 (IH, m). 1.68- 1.72 (2H, m). 1.79- 1. 85 (2H. m), 1.97-2 
.08 (IH, m), 2.60 (2H, m), 7.64- 7.72 (2H, m), 7.80-7.83 (IH, 
20 m), 8. 02-8.05 (IH, m), 8.11-8.17 (2H, m), 8.41-8.42 (IH, i). 
(mSAXn : N-[(4-{[(^>S^;i/:t^'»75y]*;i/5l?-;i/}v'i7a 
A^i^;!/) ^ - 2 - :f 7 h T 5 H ) 

^2 Ax^T#;^c4-{[(2-:^79^;^x;^7;^-r:;^)T$ 
i7UA^+f->;^j;uxl^>i? (1.5 g) io-^>>^;i/b HD^e/;i/T5> 

25 m^m. (0.67 g) 0i^i7UU;f>^> (20 ml) MmmiZ h V J:.^ )V7 5. 
y (2.3 mL) i:HX(2-:r^y-3-:t^'y-yU v'-;i/)3l^X7^ >i?^7 
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Du K (1.18 g) ^mx. ^m.'vimmmwLTco sjiS?K^ia?aaw7X 
5 )^5^;i/]-2-:^>' hra (0.59 g, i^mm) ^ntco 

mp. 189.0-191.3 V 

IR (KBr) cm-' 3334, 3147, 2935, 1643, 1529. 1454, 1348, 1159, 10 
78, 948. 747, 642, 537, 483 

'H NMR (DMSO-dg) 5 0.73-0.84 (2H, m), 1.21-1.33 (3H, m), 1.59 
10 -1.63 (2H, m), 1.69-1.72 (2H, m), 1.80- 1.88 (IH, m), 2.60 (2 
H, t). 3.31 (2H, s). 7.31-7.30 (5H. m), 7.64-7.37 (2H, m). 7. 
80-7.83 (IH, m), 8.03-8.06 (IH, m), 8.11-8.17 (2H, m), 8.41 
-8.41 (IH, m). 

(114 AXS : N- t h'D^$/-4-{[(2--:l-79";i^X;l/7;t-;U)7$ 
15 y]^^JV}i^i7U^^1^>tl)Vt^^'1i-S. \i) 

^U^^i^)V))f>^)V]-2-i-y hrS.]^ (0.25 g) (D^^y-)V (50 
mL) ^?^(C10S; Pd/C (150 mg) ^JlP^T> ym^MT. mUVUmm 

;^'^}V}>'^U^^^>tl)V^=^D-^\i (0.39 g. iR^99!i;) $#;rc„ 
mp. 164.0- 172.3*0 

IR (KBr) cm-' 3237, 2926, 2860. 1632, 1541. 1450, 1316, 1152, 10 
66. 827, 741, 661, 541 
25 NMR (DMSO-dj) (5 0.74-0.85 (2H, m), 1. 12- 1. 33 (3H, i), 1.58 
-1.72 (4H. m). 1.82-1.90 (IH. m). 3.31 (2H, s). 7. 63-7.73 (3 
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H, m). 7.80-7.83 (IH, m), 8.02-8.05 (IH, m), 8.11-8.17 (2H. 
m). 8.408-8. 414(1H, m), 8.59 (IH, s), 10.28 (IH, s). 
ESI -MS m/z 363 (M+H*) 

5 mmm& 

4- ({ [(1 - 7 >5^;t/7 5 y ) ;?3 7 5 y } ^ -N- h H 



hU5i^X^'> (0.64 g) ^i?^noy^> (40inl) ^1®^ 

m^zmmi-bv^A lAig^ymw. (75 mu ^iKi^xmLKUWhtc 
o ^(DB'^mz^=^)V 4-(75y ;!/)'> ^DA^ij->:^ 

-higmit (1.0 g) (Di?^un;^^> (75 mL) Bf^^lM^X. ^M. 
15 xmmf^WLTz. #^n;/c:-ry'>7•:^-h^g?^frl-Adamantanalnine ( 
1.7g) (D:<^y-)V (40 mL) mm^M^X. '^^^X^O^mUWhTco 

20 7^/}^5^;^)5^^^^^-t^>;^J;^2}^^v'^'-h (2.0 g, s^mm) 

mp. 105.0-106.5 X: 

IR (KBr) cm"' 3353, 3119, 2906, 2849, 1737, 1626, 1564, 1450, 13 




o 



C-NHOH 



H 
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57. 1278. 1243, 1173, 1012, 755. .621 

miBXW^nrc^^^jv 4-({[(i-Ti5^v>5^;i/r^y):^7>ii/#-;i/ 

5 17^ y}:^=^)V)'yi7U^^1j'>:fy)V'^^-yU-h (2.14g)0xh^ 
h]^oyyy (14 ml) mmz\ M 7jcm{b U ^"'^ AtK^I^ (21 ml) ^ 

10 - {{[{1-7 y^)V7 ^ / )V^=:.)V]7 5. y } 
1)rytl)Vt^^zyU-h (2.10 g. iR^82!K) ^#fc, 
mp. 120.0-121.0 X: 

IR (KBr) cm-' 3352. 2908, 1702, 1636, 1560, 1451, 1359, 1296, 12 
44. 1186, 1090. 919, 670, 517 
15 'H NMR (CDjOD) 6 0.91-1.05 (2H. m). 1.31-1.46 (3H, m), 1.70-1. 
71 (6H, m), 1.74- 1. 88 (2H, m), 1.96-1.97 (7H, m), 2.00-2.04 
(2H, m), 2.18-2.32 (IH, m), 2.91 (2H, d). 

{mSBXm: 4-({[(l-7^-7>5";i/T5 7):^j;i/#-;i/]75/}p< 

20 ^2 BX@-e#;fe4- ({[(i-7i$^"7>5^;i/T^y);^7;i^3i^n;i/]75 / 

}:^^)V)yi7U^^'^>tl)l^:^>m (0.4 g) tO-^>i^)V\i\^U^ 
yjV7^>mM^ (0.19 g) (D-y^at}:^i^> (7 mL) jg-B-ISl;! h U 
X5";l/7^> (0.7 mL) tEX{2--t^V -i-'t^^V^J -y:=.)V):fl^X 

y^ym^u^j H (0.33 g) ^M^> Mui^immmwhrcc EJt^m^ 
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(0.18 g, WU%) 
5 ip. 185. 0-186.0 X: 

IR (KBr) cm-' 3329, 2904. 2360, 1634, 1564, 1453, 1358, 1237, 10 
54, 944, 748, 668 

(l|4BX@ : 4-({[(l-7:5^-7>5^;i/T$/):^7;i/7}^-;i/]75y}p< 
10 ^3 BX@T#fc4-({[(l-TiS^T>'5^;i/7^y)*;|/jJ?-;i/]T5y 
17 g) CDx^^y-;!. (11 ml) mmizm Pd/C (17 mg) ^ifl^T. 7jc 
> li^SSMJEliltb. *efiM^.i:LT4-({[(l-TiS^T>^;i.75/) 

15 :^7;i/A|^n;i/]T5y}p^?^;i/)-N- 1 H D^s/i^i^ ^^^1^->;^J;^7^?4^tf- 
^ F (0.11 g, umm) ^mtco 

mp. 198. 5- 199. 5 t: 

IR (KBr) cm-' 3355, 3195, 2850, 1665, 1619, 1587, 1450, 1358, 12 
48, 1093, 653, 496 
20 'H MR (DMSO-dj) 6 0. 90-0.98 (2H. m). 1.23-1.44 (3H, m), 1.67 
-1.92 (9H. m), 2.06 (6H, m), 2.15 (3H, m), 2.58 (IH, m), 2.85 
(2H, m), 5.74 (IH, s). 5.76 (IH, s). 8.69 (IH. s) , 10.40 (IH. 
s). 

ESI -MS m/z 350 (M+r) 

25 

mmm? 
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N-({4-[(b ]^ti^>^7 S. y):^ )Vij^=i)[.]z^^ a^^i^JV] :<^)V) - \ 
-:^7 H 



2.0 g) ti--^y h-i )V^uv ]^ (1.45 g) (Di^^uu^^y (50 ml 
) mWz. hVX^)V7^y (2.7 mL) ^iP^T. ^MTISB^PbIMJ^U 

- [(l-:^7 h-r;VT5 >'iJ7o^^it>ij;i'#^^^i/- h ( 

2. 64 g. JR^84X) 
mp. 144.0- 146. Ot: 

15 IR(KBr) cm-' 3264, 3053, 2922, 1726, 1632. 1550, 1433, 1331, 121 
2, 1013, 789, 693, 510 

'H NMR (DMSO-dg) 6 1.00 (IH. dd, J=3.1. 12.8 Hz), 1.08 (IH, dd, 
J=2.6, 12.8 Hz), 1.28 (IH, dd, J=2. 8, 12.8 Hz), 1.38 (IH, dd, J 
=2.9, 12.8 Hz). 1.56 (IH, m). 1.90 (4H, m), 2.29 (IH, dt. J=3. 6 
20 , 12.0 Hz), 3.19 (2H, dd, J=6. 6, 6.6 Hz). 3.59 (3H, s), 7.51-7 
.59 (4H. m), 7.94-8.01 (2H, m), 8.14-8.18 (IH, m). 8.50 (IH, 
t, J=6.6 Hz). 

(^2 AX@ : 4-[(l-:^-7 )VT J) y^U^^']^>:fy 
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U^^'^>tl)]/^^iyU-h (2.5 g) ©xh^tHn7^> (15 mL 

) mmz\ M 7mit^)^'y2^yi^^^ (25 mu ^im^tc^. mmnm 
^)vi z^i7u^^'^yti)v-^>m (2.37 g, wm) ^mco 

mp. 190.6-191.0 X: 

10 IR(KBr) cm-' 3297, 3047, 2929, 1950, 1692. 1632, 1546. 1420. 131 
0. 1234, 1137, 951, 781. 674. 509 

»H NMR (DMSG -de) 6 0.98 (IH, dd, J=2. 9, 12.8 Hz), 1.06 (IH, dd, 
J=2.9, 12.8 Hz), 1.26 (IH, dd, J=2.8, 12.8 Hz), 1.35 (IH, dd. J 
=2.9, 12.8 Hz), 1.56 (IH, m), 1.90 (4H, m), 2.17 (IH, dt, 1=3.6 
15 . 12.0 Hz), 3.19 (2H, dd. 1=6.6. 6.6 Hz), 7.50-7.59 (4H. m). 7 
.94-8.01 (2H. m). 8.14-8.19 (IH. m), 8.51 (IH, t. J=6.6Hz). 
(mSAXm : ^y^^)V 4-[(l-:^7 h<;PT$ /)^5^;W'>^ DA 

^2 AXgT#fc4-[(l-:f 7 h-()V7S.y);^^JV] S^^O^^IJ- 

20 yi])v^>m (1.5 g) to-^>i^)v\i)^u=3ty}V7 2.ymmm. (0.7 

7 g) <DP^UU:^^y (25 mL) MMmz h ^) )V7 ^ y (2.0 mL 

) i:t'X(2-:t^V-3-:t^1t\/U>'-;i/)4^X7^ >i?i:70U F (1. 

35 g) <£jp^, ^urimmmwiyrzo EiS^^^fna#7KM, mm 
4- [(i-±7 h-( )vrs.y)^'^My^n^=^i)-yti}v-^^yu 
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- S (1.30 g, JK^65!K) ^mco 
mp. 182. 3-184. Ot: 

IR(KBr) cm-' 3265. 2924, 1800, 1658, 1634, 1537, 1451. 1311. 120 
2, 1052, 771, 477 

'H NMR (DMSO-ds) (5 0. 95 (IH. dd. J=3.1, 12.8 Hz). 1.02 (IH. dd. 
J=2.6. 12.8 Hz). 1.38 (2H, m). 1.56 (IH. m), 1.90 (4H. m). 1.70 
(IH. m). 1.84 (IH, m), 1.94 (IH, s), 3.18 (IH, dd, J=6. 6, 6.6 
Hz), 4.77 (2H, s), 7.33-7.39 (5H, m), 7.50-7.59 (4H. m). 7.94 
-8.01 (2H, m), 8.14-8.18 (IH. m), 8,49 (IH. t. J=6.6Hz). 10. 
93 (IH. s). 

(^4AXm : N-({4-[(h ]^ u^>^7 ^ y):fy)Vt^-)V]>'^ u^^i^ 
)V}y<^)V)-l-i-y h7S. K) 

m 3 AXn'Vnrc^>z^)V 4-[(l-:^-:7 h-OVJS./) i^^)V\i/^ 
U^^^yfi)\/i^e^-yV-Y (0.50 g) J—)]/ (40 mL) mWL\Z 

\n Pd/c (0.14 g) m^xx. i^f^mnmr^. •^Mraxm^m.wx^tz.. 

3£^B^mx5^;i/-^^^SLT> ilfiifjyiSi:LTN-({4-[(t: Kp^'> 
75 J)%)'\^i^:r.M-y ^ u^^i/M - \-iry H (0.22 

g, Wimn) ^f#fco 

mp. 213.0-214.0 X. 

IR(KBr)cm-' 3247. 2928. 1933, 1631, 1536, 1442, 1299, 1211. 1133 
,.1047. 952. 774, 655. 582. 475 

'H NMR (DMSO-de) 5 0.98 (2H, m.), 1.40 (2H, m). 1.55 (IH, m), 1. 
69 (2H, m). 1.84 (2H. m), 1.96 (IH. i). 3.19 (2H, dd, J=6. 6. 6. 
6 Hz). 7.51-7.59 (4H, m). 7.94-8.01 (2H. m). 8.14-8.18 (IH. 
m), 8.50 (IH. t. J=6.6Hz). 8.63 (IH, brs), 10.35 (IH, brs). 
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ESI-MS i/z 327 (M+HO 

N-{4-[(t ]iU^i^7^^):fy)V-^=-)V]^>P)V}-2-i-yh7^ F 



C-N-C— (f C-NHOH 

b 

4- (7 5 7 ^5^;V)^>V'X-htim*t (1.65 g) t2-i-y 
h^;i/^DU H (1.90 g) (DP^uu;f^^> (50 mL) bUx 

10 5";i/7 5> (5.5 mL) ^ijuxx. ^mi^immi^Whrzo S«^l M 
. m^^v^Bthx;^^)\^ 4-[(2-:?-y h-f ;w75y)^^;i/]^>y 

X-h (3.03 g, iR^945i;) ^ntc. 
15 mp. 133.0- 134.0 t: 

IR (KBr) cm-' 3278. 1717, 1624, 1543, 1280, 1114, 749, 483 

'H NMR (CDCI3) (5 3.91 (3H, s) , 4.76 (2H, d, J=5.9Hz), 6.69 (IH, 

brs), 7.43-8.32 (IIH, m). 

EI-MS m/z 319 (M*), 155, 127, 77. 
20 HR-MS ti-#M CjoH^NOs: 319. 1208;. Hiiltt: 319.1183. 

(^2 AXg : i-[a-i-y )V7 ^ /) ^^)V]^M.^W 

X- h (2.80 g) CDx h^t HP7^> (19 mL) mWzl M TKm^fbU 

"^^ATi^mm (19 mL) ^jB^fc^, ^m.xmmmwi^rco Kj^smmf)^ 
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^^^tbxi-[(2-i-y h-(^7^y)^^}V]^M.mm. (2.30 g, 

5 ip. 215.0-216.0 *C 

IR (KBr) cm-' 3285, 1685, 1636, 1528, 1290. 945, 777 

'H NMR (DMSO-de) <5 3.91 (3H. s), 4.76 (2H, d. J=5.9Hz). 6.69 (IH 

. brs), 7.43-8.32 (IIH, m). 

EI-MS m/z 305 (M^), 155, 127, 77. 

10 HR-MS tf^ffi C,9H,5N03: 305. 1052;. ^ISIffl: 305.1066. 

(^3 AX® : N-(4-{[K>v;i/:t^'»T$/]:i>;V'4^::i;i-}^>'V 

^2 AIigT#fc4-[(2-:f7 hl';i'75y)p<5^;H^E#m (2.30 
g) tO-^yp)V\i]^a^'y)V7S.>m^^ (0.80 g) (D9^nn 
15 (25 mL) mW.\ZhV:i^^)V7S.> (2.8 mL) ifcfX(2-:t^V 

-3-:t^1^\/U i^r:;|/)j}N7.7^ >m^nU h* (1.40 g) ^Isa^. MM. 

/-JVX-n^^V. M^mBtLX}i- (4-{[(^>5^;i^:t+'» 
20 75. /]tJ)V^-)V}^>>f)V)-Z-i-y h7^\^ (200 mg. M9.9!K 
) ^mco 

mp. 177.0- 178.8 "C 

IR (KBr) cm-' 3271, 1654, 1543, 1308. 123.9. 1049, 830. 693 
'H NMR (DMSO-dg) (5 4.56 (2H, d, J=5.9Hz). 4.91(2H, s), 7.33-8.3 
25 0 (16H, m), 9.25 (IH, t, J=5!9 Hz), il.71 (IH, brs). 
EI-MS i/z 410 (M+), 395, 304, 155. 127, 77. 
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HR-MS WrWm CjjHjjNjO,: 410.1630;. ^tlffi: 410.1611. 
m4AXm : N-{4-[(t: \^U^i^7 ^ /)tl)Vts:^)i'l^>z^)V}-2 

5 >i^)V)-2-i-y h7^}^ (180 mg) <D^^/-)V (150 mL) mmzi 
OX Pd/C (38 mg) ^JP^T. 7jc^^??ltT. ^MT6I^W^#L:/S:» ^l?; 

-{4-[(h \^U^iy7 5.y)i})V^-JV:\<>-JM-2-i~yh7S. F ( 
69 ig, iK^49X) <&#?to 
10 ip. 184.1-184.7 t; 

IR (KBr) cm-' 3290, 1637, 1542, 1309, 1038, 1037, 900. 838, 781 
, 738 

•H NMR (DMSO-dj) 5 4.56 (2H. d, J=5.9Hz). 7.32-8. 50 (IIH. m), 9 
.25 (IH, t, J=5.9Hz), 11.16 (IH, brs) 
15 FAB-MS m/z 321 (M+). 276, 185, 155, 127, 93. 

HR-MS WrWm C.gHnNjOs (M+H') : 321.1239;. mmm: 321. 1255. 

mmm 9 

6-75y-N-{4-[(k y):^;^#r:;^]^>i?;^}-2-:^ 
20 7hT5Hi^mii 




(miAXm : ^^)V 6- [(tert->^h^S/;^j;i/5j^r:;i/)T5y]-2- 
4-(75y^5^;i/)^>^/X-h:i:i?lt (0.56 g) i4-[({6 
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-[(ieTt-:fh^i^tl)V^^=i)V)75.y]-2-i-7hX.m (1.35 g) CD 
i?/7uu:^^y (25 ml) mmz. KUx5';i/y$> (1.25 mD t\f 

7.i2-:t^'J-i--t=¥-^VVP~)l^)-i^Xy 4 >^^DU H (0.87 g) 
: 1) T?ML., #^feiSg^tbT>^5';i' 6-[(tert-y h + i/;?t7;i/3j^ 

~;u)75y]-2-:h:7 7)^5^;i/]^>yx- h (354 mg. 

JR2^32!I!) 
10 mp. 165. 1- 165. 6 t: 

IR (KBr) cm-' 3328. 1720, 1693, 1631. 1524, 1244. 1169, 1055, 88 
1. 852, 681. 571. 476 

'H NMR (DMSO-de) 5 1.51(9H. s). 3.83 (3H, s), 4.58 (2H. d. J=5.7 
Hz), 7.4-8.4 (lOH, m), 9.20 (IH, t. J=5.7Hz). 9.68 (IH. brs) 
15 EI-MS m/z 434 (MO. 360, 334. 196, 170, 140. 

HR-MS fl-^ffi CjsHjeNA: 434.1842; 434.1857. 
(S2 AX@ : 4-C({6- [(tert- >^ h^^'>;«7;i'#x;i.) 7 ^ /] - 2-:^ 

7 h jp} 7 5 / ) ^ 

^1 AXgTt#fc;?<9";i/ 6-[(tert-7'h^'>;^7;i^7}^x;P)75 y]- 
20 2-:^-7 hl';i/}75 /)^5^;H'^>yx- h (354 mg) ©xh^tFn 
yyy (2.5 mL) mmz\ M im.it^) "^"^ Kill^mW. (2.5 mL) 

^^fffl^^fe. Cin^lilRL, #m6^^tLT4-[({6-[ 
25 (tert-::^h^v';^7;i/3j^x;p)7 5 /]-2-:^7 h-<;H7$ /)^5^;V] 
(325 mg. J|X¥96S;) ^ntco 
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mp. 194.2-194.4 "C 

IR (KBr) cm-' 3298, 1697, 1632, 1531. 1427, 1170, 1055, 804, 478 

'H NMR (DMSO-dj) (51.51 (9H, s), 4.55 (2H, d, J=5.7Hz), 7.3-8. 
5 4 (lOH, m). 9.15 (IH, t. J=5.9 Hz). 9.69 (IH, s) 

'^C NMR (DMSO-de) d 28.15, 79.41, 112.78. 119.97. 124.45. 126.5 

4. 126. 92, 127. 18, 127. 98. 129. 09. 129. 36. 129.54. 134. 84, 138. 

60, 152.63, 166. 13. 167.85 

FAB-MS m/z 421 (M+H^), 369. 277, 185. 
10 HR-FABMS th^ffi CJ4HJ6N2O5 (M+HO : 421.1763; Htlffi 421.1744. 

mSAJim. : tert-:^^;U {[(A- {[(^yp}V't^y^)7 ^ /Itl 

f^2AXUX'mcA-[({6-[iievi-:fh^i^iO)V:^:z}V)r^y]-2 
-:h7h'f;i/}75 7)^^;i/]^m#m (320 g) tO-^>^?)V\i]^u 
15 ^i^JVrs.yMMiM. (160 mg) oi^^uu^^y (10 mD mmzhV 
X5^;i/75> (0.8 mL) t t'X (2-:;i-=^^y -3-^^1^-yU 

:7xc>i?i^nu h* (300 mg) ^mx. mw^immmwLtco 
20 v^yy>{- (i^mx^;i/ : A:^-y->=3 : 2) -effiMb. ^^^^^t 

L/Ttert-::^^;!/ 6- {[(4- {[(^>>^;W:t^$/) 75 /]:^7;pJi^-^}-^ 
y-J}V)7^ J^ts)]/it^~M-l-i^y=^)\^tl}\^n:^-V (77 ig, W 

m) &»fco 

mp. 171.0-171.8 r 
25 IR (KBr) cm"' 3251, 1666. 1632^ 1543. 1497. 1163, 1070. 914, 883 
, 744. 617 
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'H NMR (DMSO-dg) (5 1.51 (9H, s). 4.56 (2H. d, 1=5.7 Hz), 7.3-8. 
4 (15H, m), 9.19 (IH, t, J=5.9Hz), 9.70 (IH, s), 11.74 (IH, s) 

NMR (DMSO-d,) 6 28.13, 76.88, 79.40, 112.80, 120.00. 124.44 
5 , 127.00, 127.19, 127.98. 128.15. 128.76, 129.35. 129.48, 130.6 
2, 134.87, 135.78, 138.64, 143.39, 152. 63, 166.19. 
FAB-MS 111/2 526 (M+r). 347, 214. 170, 91. 
HR-MS tf^ffl C3,H3jNs05 (M+H*) : 526.2342; HSflffi 526. 2368. 
(^4 A- IIS : teri-':r^JV 6-[({4-[(t \f a^i^r 5. 
10 5l^-;H^>i^;i/}T5 y):^;i/7j^n;i/]-2-:^7^;i';^;Wt^- h) 

]:jf;;U3)^-;i/}^>>?;V)75 7];^j;V/}?zi;p}-2-:h:75^;V:^7;WN*^- h 
(77 ig) <D:<^ y-Jl (30 mL) ^^(C10% Pd/C (10 mg) <&iP^T. 

15 Wis mm^mBmmv. mn^m^tLxteit-^^jv 6-[({4-[(fc 
H p 4^ 7 5 y ) ^ > i^;^} 7 5 y ) ;i/ - 2 - :h 7 5^ 

}\^if}V;-^:<-h (25 mg, M42Si) ^mtco 
mp. 181.0-181.8 X: 

IR (KBr) cm"' 3251, 1666, 1632, 1543, 1497, 1163. 1070, 914, 883 
20 , 744, 617 

(114 A- 2X@ : 6-7^y-N-{4-[(k \i u^z^T ^ y )V-^:=^ 
^4A- lX@T#fctert-y5^;i/ 6- [({4-[(h Ho^>-T^/) 

^ > i^M 7 5 y ) * - 2 - :^ 7 :^-h 

25 (25 mg) y-JV (25 JuD lzmMh. :i<DmmKi M (25 
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-±y h75.\^m.mM (11 mg, JR^62X) <&#feo 
mp. 190.0- 190.8 V 

IR (KBr) cm-' 3300, 1612, 1305, 1211, 895, 815 
5 'H NMR (DMSO-de) 5 4.55 (2H, d, J=4.5Hz), 7.4-8.5 (lOH, m), 9. 

30 (IH, t, J=4.5 Hz), 10.33. (IH, s). 

'^C NMR (DMSO-dj) 6 118. 5, 121. 61, 125.08, 126.77. 126.96, 127. 
19, 129.47. 129.90, 130.54, 131.07, 134. 18, 142.71. 164.0, 166. 
0 

10 ESI -MS m/z 336 (M+r) 



mmmi o 

N-{4-[(k \iU^i^r^/):fy)V^=i)Vl^>-J)V}-l-iryh7S. F 
(\ A>— C-N-C— f \— C-NHOH 

15 (^1 Axg : 4- [ii—ry h'i';i/75y)/5^;i/]^>yx- 
h) 

i- (7 s. / :^'^M^:y'/x- hmmm (2.0 g) ti-i-y 

h-rjl/i7PUH (1.8 g) <Di?^UU:^^> (40 mL) mmz. bUX 

^}V7^y (3.4 mL) ^JP^T, SMTlSHtF^lftl^Ufco MJiSM^l M 

^^^V^^thX:^^)V 4-[(l-'^7 h-f;i/75/.)^5^;W^>yx 
(3.65 g, W82X) ^ntco 
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mp. 162.0-163.0 V 

IR (KBr) cm-' 3267, 3047. 2951, 1729, 1632, 1536, 1434, 1281, 11 

02, 962. 771, 577 

'H NMR (CDCI3) (5 3. 93 (3H, s), 4.78 (2H, d, J=6.0Hz), 6.43 (IH, 
5 brs), 7.42-8.38 (IIH, m). 

(^2 AI@ : 4-[(\-i-y AY 5. y) ^9-}Vl^M.mm) 

X-h (3.0 g) ®xh^h HD7^> (17 mL) mmz\ M T^mih^J 
^mmtVX^2AXm : 4-[(l-:^:7 h-f;i'T$ 7 

(2.25 g, i\sLmm) ^mco 

mp. 254. 0-255. 5 "C 
15 IR (KBr) cm"' 3267. 2562, 1692, 1632, 1578, 1536, 1433, 1286, 10 
35, 950, 771, 551 

'H NMR (CDCI3) 54.61 (2H, d, J=6.0Hz), 7. 50-8.04 (IIH. m), 9. 
16 (IH, t, J=6.0 Hz), 12.85 (IH, brs). 

(mSAXU : N-(4-{[(^>>?;i/:t4^v')75 y];^7;i/#:i;i/}^>>^ 
20 hT^ }^) 

^2 AIST#fc4-[(l-:h7 h-(}]^7^y)^=^JVmBmm (1.0 
g) tO-^>i^)l^}i\in^z^)V7^ymkiM. (0.53 g) 0^^^aUy< 
(45 mL) ^S^tC h UX5^;Pr5 > (1.9 mL) }i\f.7s{l-i^^V - 
3-^^ityUe^x;i.)7)NX7^ >miJ7DU H (0.88 g) ^JP^, ^jfiT 
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)T5y]:^7;i/xl?r:;i/)^>5^;0-l-:^7 hT5 H (0.53 g. JR^39!I; 

) ^mc. 

mp. 197.5-198.5 X: 
5 IR (KBr) cm-' 3270. 3035, 1643, 1518, 1424, 1304, 1256. 1016. 78 

5, 696 

'H NMR (CDCI3) 6 4.58 (2H. d, J=6.0Hz), 4.94 (2H, s), 7.33-8.2 
3 (16H, m), 9.14 (IH, t, J=6.0Hz), 11.74 (IH, brs). 
(^4AX=g : N-{4- [.i}:i]^U^zy7S. /)tl)V-^:=-)V]^>i^M-\ 
10 -±7 h75 F) 

113 AigT#rcN- (4-{[(^>>?;i':t4^v')T5 

>i?}V)-l-i-y hT5 1< (0.27 g) (23 mL) mWzlO 

% Pd/C (27 mg) ^JP^T, tK^^^T^ ^MTHItWlSl^bfc. 

15 -{i-i(.\i\iu^->7S.J)ti)Vt^:=-)V'\^>i^)V}-l-^yh7^\^ ( 

0.12 g, JK^sex) 

mp. 168.5-169.5 

IR (KBr) cm-' 3302, 1637, 1530, 1388, 1303, 1245, 1154, 1031, 90 
0, 783. 641, 508 

20 'H NMR (DMSO-de) (5 4. 57 (2H, d), 7.27-7.48 (2H, ra), 7.53-7.58 
(3H, m), 7.74-7.77 (2H, m), 7.96-8.04 (2H, m), 8.18-8.31 (IH 
, m), 9.00-9. 06 (IH, m), 9.13-9.16 (IH. m), 11.19 (IH. s) 
ESI -MS (ESI) m/z 321 (M+H*) 

25 mmm 1 1 

N-{4-[(t: HD:^$/T$y):?!j;i'4^-;i^]'^>i^>'W[i.r -if7x-;i/ 
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-NHOH 



(miAXU : 4-{[([l,r -tf7x-Jl/]-4-'l*;i/;^j;i'7}?- 

xn;i/;i7;i/#-;i/;^PU F (4.70 g) Ov^i^PO;^^^ (130 mL) M 
m\Z. hUX5^;i/75> (17.2 mL) ^Jn^T, ^jaTlBPtr^^J^bfc 

JVl-A--(}V:^)V^:^)V)y^y])<^M^>V:r.-h (6.90 g. W 

92a;) $#rc. 

mp. 219. 1-219.9 V 

IR (KBr) cm-' 3276, 3059, 2947, 1714, 1631, 1609, 1551, 1439, 12 
15 81, 1113, 846, 739, 500 

'HNMR (DMSO-dj) (5 3. 87 (3H, s), 4.60 (2H, d, 1=5.9 Hz), 7.38-7. 
53 (5H, m), 7.73-8.24 (5H, m), 8.26-8.34 (4H, m), 9.21 (IH, t 
, J=5.9 Hz) 

'*CNMR(DMS0-dg) 6 42.5, 52.0, 126.4. 126.7, 127.2, 127.8, 127.9. 
20 128.0, 128.8, 129.1, 132.7, 139. 0, 142.7, 145. 2, . 165. 7, 165.9. 

EI-MS m/z 345 (M+), 181, 152. 
HR-MS fh^fi CjjH.gNOs: 345.1365; MMm 345. 1360. 
(^2 AXS : 4- {[([1,1' -}^y:c:z)V]-A--iMJV:^-)V)7^ ' 
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^1 AX@T#:fe:^^;v 4-{[([i,i' -if7x-;v]-4-'f 

^-)V)7S. /]^^M^>'/X-h (6.80 g) (Dxh^kb*D7^> 
(70 mL) mm\Zl M 7jcm^bU5"'^A7K^^ (60 iL) ^MA-Tc^. ^ 
MTlll^^lit^bfeo K07^>^g*b;fc^, 

3_4_^;l,^;|,j}^-;p)7^7]^5^;H^m#m (5.87 g. M85%) 

mp. 394.0-395.0 V 

10 IR (KBr) cm-' 3323, 1632. 1601, 1553, 1430. 1316, 854. 776, 744. 
689, 503 

'HNMR (DMSO-de) d4.57 (2H, d). 7.40-7.52 (5H, m). 7. 72- 7. 90 ( 
4H. m). 7.98 (2H. d. 1=8.1 Hz), 8.05 (2H, d. J=8. 1 Hz). 9.33 (1 

H. s) 

15 '^CNMR (DMSO-dj) <5 42. 5. 126. 4. 126. 7, 126.8, 127.9, 128. 9, 129 
. 1, 131.2, 132.1, 132.8, 139.0, 142.6. 143.6, 165.7, 168.0. 
EI-MS m/z 331 (M*), 181, 152. 

HR-MS ft-^fil C2JH19NO3: 345.1365; MMU 345.1360. 
mSAXU : N- (^>>?;i/Pa-^>^)-4-{[([l,l' -f7x-;H-4 
20 -^}V:^}V^=^)V)7S,/};^^)V}^>X7^ H) 

m 2 AXST#fc4- {[([1, 1' - tf 7 xz:;i/] -4--r ;i':^7;V3j^-;l/) 

r^yi^^^M^MMm (5.55 g) to-^>p)v\i\^u^'y}V7^y 

(3.2 g) (Di^^9-)V-^)\^^7^^ (85 mL) mm\zh^)x.^)v 
(9.5 mL) i:lfX(2-:t^V-3-:t=^^U-V^US^^;W)*X7^ > 
25 iS^7 0>J H (5.46 g) ^M^. ^M.'Cl^mf^l^Whrco E^^M^MW^ 
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-4-^)Vt})Vt^:=.)V)7^J]^^JV}^>X7^\^ (8.4 g. iR¥97 X 
) ^mco 

mp. 233.4-234. 7 V 
5 'HNMR (DMSO-de) 5 4.53-4.55 (2H, d, J=5.7Hz), 4.91 (2H. s, J=5 
.7 Hz), 7.31-7.51 (9H. m), 7.69- 7.92 (7H. i), 7.99 (2H, d, J= 
8.4 Hz). 9.14 (IH. t. J=5.7 Hz) 

^^CNMR (DMSO-dj) d 42. 5, 77. 5, 126.4, 126. 5, 126. 7, 126. 8, 126. 
9, 128.0, 128.1, 129.0, 129.1, 129.3, 130.4. 130. 5, 132.9, 139. 
10 0, 142.7, 143. 3. 165. 7, 166. 9= 

EI-MS m/z 436 (M*), 421. 181, 153, 105, 91, 77. 
HR-MS n^nm C,,YLtSA- 438.1787; 436. 1787. 

m4AXm : N-{4-[(t: }iu=^zy7 JV:^=L)V'\^yz^)V} [1.1 
' -\^yj:=.)V'\-i-tl)Vts^-^^]^) 

-4 — r;U;^7;i/3j^-;P)T5/]^^;i/}^>XT5 H (130 mg) (D:^^/ 
—}V (30 mL) ^^^('lOa; Pd/C (50 mg) ^Jn;^T\ 7X^^i^T, M 

ii«bilfi^^i:bTN-{4- [(b ^^U^-y7 ^ /)ti)\^S~M^yV)V) 
20 [1,1' -If 7x-;i/]-4-;<7;i/3|?^iJ-^ H (116 mg, Wm) ^#fc 

o 

IR (KBr) cm-' 3294, 1699, 1683, 1635, 1506, 1292, 852 
'HNMR (DMSO-dj) 6 4.62 (2H, d, J=5.4Hz), 7.46-7.56 (5H, m), 7. 
78-8. 08 (9H, m), 9.28 (IH. t, J=5.4Hz) 
25 '"CNMR (DMSO-dj) 6 42.5. 126.4, 126.7, 126. 8, 126.9, 127. 0, 127. 
9, 128.9. 129.2. 132.8, 139.0, 142.6, 143.9, 165.7, 166.9 
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FAB-MS m/z 369 (M+Na*), 347 W), 331, 277, 185, 115. 
HR-MS Cj.H.sNjOa: 347.1396; ^SJit 347.1417. 

mmm 1 2 

5 4' -7;V:tn-N-{4-[(t h*D^v'75y)*;p2l^-;H<>>'^l^}[l, 
r -tf7xn;H-4-;?7;i/2j?^-9-^ h' 

F— <f (f V- C-N-C— f 7— C-NHOH 

(^1 AXig: 4-({[(4' -y)V:tuU,V -lf7x-;i/]-4 

10 4-(T^//5";k)'^>V'X-bmi^m (2.88 g) i:4' -7 

;v:tn[i,i' - tf:7xr:;n-4-5b;i'4?>m (2.82 g) (Di^^^)V-^)V 
(80 mL) hUX^;i/75> (14.4 ml) i:t*X(2- 

;r^v-3-:t^iJ-^/u vx;^)7}^x7^ >mi:7 D u K (4.i8g) ^Jnx. 

^^^^tVX;^^JV 4-({[(4' -y)V:^Uil,V -tf7xx;W]-4- 

-r;i')5b;i'3j?x;i']75y}7^^;i')'^>yx-h (s.eo g, jr^76«) * 

•20 

mp. 194.6- 196.5 V 

IR (KBr) cm-' 3279, 1720, 1630, 1550, 1524,. 1283, 1103, 831, 76 
0. 708 

'HNMR (CDCI5) 6 3.91 (3H, s), 4.73 (2H, d, J=6.4Hz). 6.60 (IH. 



66 



wo 03/070691 



PCT/JP03/01681 



brs). 7.15 (2H. t, J=8.4Hz), 7.43 (2H. d, 1=8. 4Hz). 7.57 (2H, d 
d, 1=1.6, 5.6Hz), 7.61 (2H. d, J=8.4Hz), 7. 88 (2H, d. J=8.4Hz), 
8.02 (2H, d. J=8.4Hz) 

"CNMR (100.4 MHz, CDClj) 5 44.04. 52.19, 115.8 (d. J=20. 0 Hz) . 
5 127.1, 127.5, 127.6, 128.8, 129.9, 130.0. 132.6. 135. 9, 143.3, 
143.5, 160.1 (d, J=250 Hz), 163.9. 166.9. 
EI -MS i/z 363 (M*), 199, 170. 

HR-MS mW-m Cj^HigPNOj: 363. 1271: HiBItt 363. 1274. 
(^2 AI@ : 4-({[(4' -y)V:tOi\,V - t?7 x:n;i.] -4--r ;i/) 

10 :^;p#z:;i/]T5 /}^5^;i/)^m«) 

miAXnrmc^=^)V 4-({[(4' -7;i/:tD[l.r -}dy:r.=.)V\ 

-4--r;i/)*;i/3j?r:;i/]T5 y}^5";i/)'^>yx- h (i.ug) ©xh 

y\i\iuyy> (17.5 DiL) Umzi M TK^-fb U ^""^ AtK^?^ (12.5 m 

15 yy^^^htcW:. '^^tiTcTi^mmizmmMTi^mm^mxT. ph ziz 
(4' -y)Vtu[\,i' -}fyai^)V]-i--()V)ti)V^=i}V]7^y}^ 

^;i/)^m#m (0.90 g, JK^83«) ^#fCo 
mp. 267.3-269.4 V 
20 IR (KBr) cm"' 3292, 3099, 2542, 1686, 1630, 1547, 1250, 1163, 8 
29, 756, 669 

'HNMR (DMSO -de) 6 4.50 (2H, d, J=5.6Hz), 7.23 (2H. d, J=7. 2 Hz) 
. 7.32 (2H, t, 1=8.8 Hz). 7.75-7.82 (6H, m), 7.99 (2H, d.J=8.0 
Hz). 9.09 (IH. s) 

25 '*CNMR (67.80 MHz. DMSO-de) 542.5, 115.7 (d, J=20Hz), 126.4, 12 
7.0, 127.8, 128.7. 129. 3. 129.4, 132.7, 135.5. 141.6. 144.5, 16 
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0.1-163.8 (d. J=250 Hz), 165.7, 167. 0. 

EI-MS m/z 349 (M+), 181, 199, 170. 

HR-MS Wrm$. Cj.HieFNOa: 349.1114; Hfflft 349.11 18. 

^2 AiST#fc4-({[(4' -y)Vtu[i,V -lf7xn;i.]-4-'f 

jv)i})v^-)i'\r^/}^^jv)^MMm (0.80 g) to-^>i^)v\i]^ 

U^i^)V75.>mk^ (0.55 g) (D-J;^^)V^)VAy^ K (14 mL) U 
m\ZhVJi^)V7^> (2.6 mL) tifTs -Z-^^^^V^J 
10 -;I/)7j^X7^ >^i^DU H (1.38 g) ^in;l, ^ST7I^W^J^Lfeo 

iQ'^mmwLfzo ^(Dmmm^m^^hxM^^^tLTn- (4- {[(^> 

i^)V:t^zy)7^ yltl)Vii^:=.}V}^>i^)V)-i' - D [1, 1 ' -If 

7x-;i']-4-;^7;i/ji^:^+f-5 H (0.41 g. JR^40X) ^mtco 
15 mp. 241.4- 243.7 V 

IR (KBr) cm-» 3321, 3206, 1634. 1520, 1495, 1367, 1279, 1244, 8 
93, 860, 772 

'HNMR (DMSO-dg) 54.55 (2H. d, J=5.7Hz), 4.92 (2H, s), 7.29-7 
.59 (8H, m), 7.71-7.98 (6H. m), 8.01-8.12 (3H. m), 9.16 (IH, 
20 t, J=5.7 Hz), 11.74 (IH, s) 

"CNMR (100.40 MHz, DMSO-dj) 5 42. 3. 76.8, 115.5 (d. J=20 Hz.), 
126.2, 126.8, 126. 9. 127.5. 127.7, 128.0, 128. 6. 128.7. 130.2. 
130.5, 132.6, 135.6. 141. 5, 143. 1, 162. 7 (d. J=250 Hz.), 164.7. 
165.5. 

25 FAB-MS m/z 455 (M+HO, 307, 154, 137. 

HR-MS CjjHmFNjOj: 455. 1771 ; mmU 455.1747, 
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(m4AXm : 4' -7;i/:tD-N-{4-[(t K O^rS^T 5 /);it7;^Jf?~ 
;^]^>v^;^} [1, 1' -tf7x-;p]-4-?b;i/^^-y-$ F) 

>P)V)-4' -7;P:to[l.r -If 7x-;i/]-4-;^7;U3j?4^1i-5 H (10 
5 5 mg) ©^iS^y-;!/ (30 mL) MMmzm Pd/C (74 mg) ^mXX. 

{4- [(h HP^v'75y);^7;i/zl^-;P]^>5^;i/}[l.r - fc:'7x:z;i.]- 
4-;^7;i/3}?^-y-$ H (54 mg, ssLmm) ^ntco 
10 218.7 (dec) 

IR (KBr) cm-' 3267, 3049. 2806, 1641, 1514, 1315, 1250, 1163, 8 
29, 770, 739 

'HNMR (DMSO-dg) 5 4.54 (2H, d, J=5.7 Hz). 7.29-7.44 (4H. m), 

7.70-7.92 (6H, m), 8.00 (2H. d, 1=8.1 Hz) 
15 "CNMR (67.80 Mz, DMSO-dj) 542.3, 115.5 (d, J=20Hz), 126.2. 12 
6.6, 126.7, 127.6. 128.7, 132. 6, 135. 5, 141.4. 142.6, 161. 9 (d, 

J=250 Hz,), 164.7, 165.5. 
ESI -MS m/z 365 (M+H*) 

20 mmm 1 3 

N-{4-[(h Hn4^e^75/);?7;i/7}?-;i/]^>>?;H[l,l' -k*:7xn;w 
]-2-;^^;^#c^•^^5 h 
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(HI AX@ : 4-{[([l,l' -}dy x=:^)V]-2--i JVt^:^ 

A- i7 S. / ;<^)V)^>VJL- hmmM (2.00 g) i:2-H7 
5 a^=.)Vi])V-^>m. (2.00 g) (Dz^^nU)f^^y (22 mL) Umz. hU 
JL^JVr^y (4.1 mL) ^MXT. ^MTlBI^PeUt^t fco RJSI^^l 

hm^m^tLX:^9-}V 4-{[([i.r -if7x-;n-2--i';v*;V3j? 
10 -;v)7$ y]^g^;v}^>Vx- h (2.20 g, ir^64^) 

IP. 157.0- 158. ot: 

IR (KBr) cm-' 3282, 3029, 2952, 1717. 1648, 1529. 1432. 1278, 11 
10. 1019, 745, 700 , 544 

'H NMR (CDCI3) 53.92 (3H, s), 4.39 (2H. d. J=5.8Hz). 5.51 (IH, 
15 brs). 6.91-7.88 (13H, m). 

mzAxn : 4- {[([1,1' -tf7xx;n-2--r;p;^j;v3}?x;w7 5 

mi AX@l?#fc^5^;W 4-{[([l,r -}dy:x:-JV]-2-^)V'^)V 
3j?-;i/)7 5 /]^5^;H^>\/X- h (2.1 g) 0xh^kHD7^> ( 
20 11 mL) mmzi M Tlc^^bU^^^/ATK^^ (18 mL) ^m^Tz^. MM. 
•VUmmmWl^tzo HD7^>Sr@56bfc^> # 
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-2--()v:fy)v^-jv)7^y]?^^ji']^Bmm (1.95 g. ni^mm) ^ 

mp. 167.0- 168. 0 V 
5 IR (KBr) C1-' 3294, 3060, 2673, 1672. 1641, 1577, 1527. 1427, 13 
17, 1243. 1181. 1122, 923, 751, 701, 548 

'H NMR (CDCI3) 54.34 (2H. d, J=6.0Hz). 7.11-7.82 (13H. m), 8. 
72 (IH. t. J=6.0 Hz). 
(^3 AXS : N- a-{l(^>i^)Vt^>')7^ /l^ )\^^=LM<y-J 

10 ;P)[i,r -H7x-;n-2-:^j;W5}^^-y-$ H) 

m 2 AXgT#7c:4- {[([1, 1' - b'7x-;P] -2-<;i/;«7;i'Zj^-;j.) 

7 5.y]^^)\,}^M.mm (1.00 g) to-^>i^)Vii\iu^'y}iy5.> 

(0.48 g) <DP^ua;^^> (40 mL) Jg?^{I h U X5^;PT 5 > 
(1.80 BiL) tl£7. (2-:t^V -J=:.)V)^7.y 4 

15 nu F (0.80 g) ^ijflx.. ^WL-^immmwbTc. Kmm^mmmwTii 

TN- (4- {[(^>i^;i':t+s»T5 y];^7;P7t^-;i/}^>e^;p) [i, r - if 

y3^:=^)V]-2-:^)Vts^^^]i (0.72 g, JR^55a;) ^#fc. 
20 mp. 150.0-151.0 V 

IR (KBr) cm-' 3270, 1650, 1514, 1493, 1492, 1307, 1030, 898, 741 
, 695, 621, 545, 483 

'H NMR (CDCI3) 54.32 (2H, d, J=6.0Hz), 4.94 (2H. s). 7.09-7.6 
4 (14H. m), 8.70 (IH, t. J=6. 0 Hz), 11.72 (IH, brs). 
25 (^4AIg : N-{4-[(t ]^U^zy7 
' -tf7x-;H-2-;d;U/K4^lJ-5 F) 
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-tf7xr:;i/]-2-:<7;i/3)?4^i^-$ H (0.50 g) <D^^y 
(39 mL) mW.\zm Pd/C (143 mg) ^5Px.T. 7Km^^T> 

[1,1* -If 7x-;^]-2-:^7;^5J^+1^$ H (o.i2g. iR^99!ii) ^ntc 



mp. 183. 0- 183. St: 

IR (KBr) cm-' 3262, 3057, 2861. 1626, 1521, 1425, 1310, 1246, 11 
10 59, 1015, 899, 744, 696 

'H NMR (CDCI3) (54.31 (2H, d, J=6.0Hz), 7.07-7.64 (13H, m), 8. 
70 (IH, t, J=6.0Hz), 8.98 (IH, brs), 11.16 (IH, brs). 
ESI -MS m/z 347 (M+H^) 

15 mMmi4 

N-h HP^'>-4-{[(7x-;i/X;i/7;t-;W75 y]7^5^;i/}^>X7 



1 Axn : 4-{[(7xn;p;^;i/7:t:::;i/)75 
20 >\/X-h) 

}*>^JV 4- (75/ ^5";i/)^>l/x- hl^^j^ (2.00 g) <h^>if 
>x;i/7:i--;i/^DU H (1.70 g) Ox h^k HD77> (50 mL) U 

miz. hux5^;i/75> (2.7 ml) ^jnAT. MM-^imm^^^vrzo 
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5y]^5^;i/}'^>yx-H (3.0 g. umm) ^#feo 

mp. 120.0- 120. 5 

5 IR (KBr) cm"' 3252, 2954, 1697, 1434, 1334, 1283, 1157, 895, 757 

, 585 

(m2AXU : 4-{[(7xx;i/x;i/7:tx;i/)T5y]^5^;H^m« 

) 

^1 AigT#fc^9^;p 4-{[(7x-;i/x;i':7;i-x;i/)75y]/^ 

10 ;i/}^>yx— h (3.0 g) (DThy\i}^uyy> (20 ml) ^^{^1 M 

/icm'fbu^'^A?^^^ (32 mL) ^iM^Tci^. mu-^mmmwhTco R 

$ -frii'S^^ i L. T4 - { [ (7 X ;i/ 7 :t x;i/) y 5 7 ] 5^;^ 

15 mm (2.90 g, IR^99« ^mco 
mp. 204.2-205.0 "C 

IR (KBr) cm"' 3283, 2875, 2671, 2548, 1686, 1611, 1425, 1290. 11 

56, 856, 721. 553 

'H NMR (DMSO-dj) 6 4.06 (2H. d), 7.34-7.37 (2H, m). 7.54-7.66 
20 (3H, m), 7.72-7.87 (4H, m) 

mSAXm : N- (^>e?;|/:t^v')-4-{[(7xr:>7.;P7;tx;i/)7 

^2 AX@T#fc4-{[(7xX;PX;l/7;j-x;i/)7^/]^^;i/}^E 

mm (1.00 g) to-o9)v\i]^u^z^jvTs.>mmm. (0.55 g) 

25 <D-J^UU^^> (7 iL) ig?^(C>UX5^;wV$> (0.5 mL) itfX( 
2-^^y-3-:t^1tV'U>^x;i/)4^7«7^ >^^nij H (0.96 g) * 
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hit. iin*l^ifX5";i/TMi^^bT4|fe^^i:bTN- i^>i^)Vt^ 
v)-4-{[(7x-;i/X;l/7:t:::;W75/]p(5^;|/}^>X7$ H (1.3 

5 g. wm) ^mzLo 

mp. 165. 2- 165. 9 t: 

IR (KBr) cm-' 3316, 3163, 2876, 1656, 1454, 1326, 1162. 1073. 86 
4, 688, 587 

•H NMR (DMSO-dg) 6 4.03 (2H. d). 4.917(2H. s). 7.30-7.47 (7H. m 
10 ), 7. 55-7.67 (5H, m). 
7.79-7.83 (2H, m) 
(^4AXg : N-h HD^>'-4-{[(7x-;i.X;i/7*n;i.)7^y] 

m3 Axal!^#feN-K>>';^:t=^>')-4-{[(7xn;^:^;^7:^-- 
l5 ;i')75/]^5^;i/}^>X7$ (0.50 g) <D^^J-)V (36 mL) m 

m\zm Pd/c (54 mg) ^jq^T, *S^giET. ^^•i^nmf^m.Whtc 

c ^^&»^Pd/c^iiiibTi^vifc^. mm^m&mmh^^^^tv 

TN- 1 Kn^S/-4-{[(7x-;i.:;^;i/7:i--;p)75y]p<5^;i/}vs?>x 
75 H (0.36 g, iSLmi%) ^#7tc 
20 mp. 166. 2- 1 66. 6T: 

IR (KBr) cm-' 3320, 2867, 1630, 1571, 1445, 1322, 1155. 1062, 86 
0, 682, 550 

'H NMR (DMSG -de) (5 4. 02 (2H, d), 7.28-4-7.31 (2H, m). 7.54-7.6 
7 (5H. m), 7.79-7.83 (2H, m), 8.21 (2H, m). 8.98 (IH. s), 11.1 
25 5 (IH. s) 

ESI -MS m/z 307 (M+HO, 329 (M+Na+). 



74 



wo 03/070691 



PCT/JP03/01681 



mmm 1 5 

N- h H n - 4- { [ (2 - 7 ;i/ 7 ^ -;!/) 7 5 / ] ^ 5=-;H ^ > 

V-S-N-C— /^^V-C-NHOH 

4-(7^y^5^;i')^>yx-hitmi^ (3.00 g) t2-i-y 

:^l/>X;P7:tr:;i/i^o)J H (3.28 g) h^b FP7^> (75 mL 

10 ) mm\z. hux^;i/r5> (4.0 mD ^n\^x. mux-i^mmmn^L 
-;i')r5/3^5^;i/}^>Vx- h (4.36 g, jr*675i;) ^#fc, 

15 mp. 139. 2^: 

IR (KBr) cm-' 3274, 2945. 1930, 1714. 1613, 1501. 1434, 1317. 12 
72, 1155, 863. 665, 560. 479 

'H NMR (DMSO-dg) (5 3. 80 (3H, s), 4.11 (2H, d, J=6.0Hz). 7.37-7 
.40 (2H. ffl), 7.76-7.73 (2H, m), 7.78-7.84 (2H, m), 8.01-8.04 

20 (IH, m), 8.09-8.12 (2H. m). 8.33-8.39 (2H, m). 

im2AXU : 4-{[(2-:f75';i/X;i'7;i-x;W7$/]P^5^>'l'}^S# 
Wt) 

mi AxST#fc^^;p 4-{[(2-■:^75^;^x;^7:^■x;^)75y]^ 

5^;i/}^>Vx-h (4.0 g) ®xh^hFP7^> (20 mL) mmzi 
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5 )V}^M,^m (3.04 g, umn%) ^ntco 

mp. 247.3-247.7 

IR (KBr) cm-' 3258, 1691, 1611, 1578, 1325, 1153, 1060, 925, 812 
. 666, 545, 476 

'H MR (DMSO-dj) (5 4.10 (2H, d, J=6. 3 Hz), 7.35-8.14 (IIH, m), 
10 8. 35 (IH, brs), 8.42 (IH, s). 

(^3 AXg : N- (^>-J)V:t^zy)-A-[li2-i-y^)i;^)Vy:i-r.)l' 

^ 2 AI@T?#fc4- { [ (2 - :^ 7 ;i/ 7 4- 7 ^ y ] ^ 
(2.00 g) tO-^y-J)V\i\^n^-y)V7S.>mM^ (0.93 g 
15 ) (Dz>^aUy^^> (28 mL) UUiZ h V J^^)V7 ^ > (3.2 mL) t}£ 
X(2-:t*y-3-:r^itV^U>^-;i')i)^X7^ >m^oV H (1.60 g) 

20 =^>')-4-{[(2-:f-7^;i/7.;i/7;t-;i/)7$y]^5^;w^>XT5 H 
(0.59 g, umm) 

mp. 177.3- 178.2 r 

IR (KBr) cm-' 3302, 3174, 1659, 1573, 1489, 1322. 112.9, 1017, 86 
7, 745. 660, 546, 476 
25 'H NMR (DMSO -de) 6 4.16 (2H, s), 4.94 (2H, s). 7.28-8.01 (12H. 
m), 8.35 (IH. s). 
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(fB4AXm. : N-k K^^^^^-4-^[(2-':^7^;^X;^7;^--;l/)T5 

n;i/)T5y]^9';W}^>X75 H (0.40 g) (D)f^^y-}V (32 idL) 
5. ^?^fciOX Pd/C (Ul mg) ^MfiX. 7Klll^iiT> ^iai?12^W8l*^ 

i b TN- h F D =^ - 4 - { [ (2 - :h 7 ;w 7 ;t T 5 y ] P< 

}^>X75H (0.24 g, JR$76!li) 
mp. 178. 5- 179.1 

10 IR (KBr) cm-' 3251, 1631. 1571, 1542, 1442, 1323, 1150, 1061, 88 
9, 665, 553, 484 

'H NMR (DMSO-dg) 6 4.06 (2H, d, J=6.3Hz), 7.30-8.31 (UH, m). 
8.97 (IH, brs), 11.13 (IH. brs). 
ESI -MS i/z 357 (M+H*) 

15 

nmmi 6 

4- ({ [(1 - ry-T >9^;i/7 5 y ) ;tF>'U#-;u] T 5 y } ^ -N- h F 



H 

20 (SI BXn : ^5^;^ 4- ({[{1-7^-7 >^JV7^y)tl}Vt^:^)V]7 

5y}^5";v)'^>vx- h) 

hV^7.y> (0.58 g) S:vf^PD^^> (40ml) ^(DB 

m^z^mthv^yA i.eo e(D7mu in mu ^M^Tmv<mwiy 
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Tzo z.(DU'^m\z^^)v 4-(T5yp<^;i/)^>^/x- h^m^ (i.oo 
g) (Dz^^uu^^y (75 mL) mm^iM^x. ^wvimmmwhtz 

o tf&tD'S:^ y v^y^-— hii'^f-l-Adamantanamine (1.62 g) ©^3^ 

(40 mL) mm^M^x. Mmrzo^^uwiyfco ^i^^momm 

yx-h (1.79 g, ^ntcc 
10 mp. 122.0- 123.0 X: 

IR (KBr) cm-' 3369, 3311, 2904. 1718, 1629, 1564. 1437, 1278, 12 
40, 1104, 753, 670 

'H NMR(DMS0-d5) 61.60 (6H. m), 1. 82-1.83 (IH, m). 1.87-1.88 ( 
4H, m), 1.99 (3H, m), 3.31 (3H, s), 4.21 (2H. d). 5.67 (IH, s), 
15 6.17 (IH, t), 7.34- 7.37 (2H, m). 7. 89- 7. 93 (2H, m) 

(^2 BX@ : 4-(mi-7^'^y^)V7^y)tl)V^^JV'\7^y}^ 

y}p^^;i/)^>Vx— h (1.79 g) 0xh^th*o7^> (10 m 

20 L) mWzl M 7Ki?'fbU5^'^A*^^ (16 mL) SrJn^fc^, ^MT4^ 

immzi m^Ti^mu^ta^x. ph sfciasb^^^wtB^-frfco ^ 
n^mm. ^m-^'&M^^^tLxi- ({[i\-7^-^y^}i^7 ^ y)id 
}v^-)i-\7B./}}/^^)V)^Bmm (1.34 g. umm) ^mc. 

25 mp. 122.0-123.0 X: 

IR (KBr) ci-'3502. 3373, 2905, 1695, 1625, 1585, 1416, 1297, 12 
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35, 764 

'HNMR (CD3OD) 6 1.70-1.72 (5H. m), 1.92-1.94 (IH. m). 1.98-1 
.99 (5H, m), 2.05 (3H. 1). 4.32 (2H, s). 7.34-7.38 (2H, m). 7. 
95-7. 99 (2H, m) 

^2BX@T#;^c4-({[(i-7^v>5^;i^T5y)*;i/#n;i.]7$y 

}^^jv)^M.mm (0.30 g) to-op)],\i]iu^s^)],75.>mmm. 

(0.19 g) (DPi7nu^^> (15 mU M^m\Zh^)X.T)V7^> (0. 
10 42 mL) t\^Xi2-:t^'J-Z~:t^^'/V-J-Mt^Xy^>m!7U^J 

H (0.85 g) ^mx. Muisimmmi^Lrco Kmrn^mmmmym-^ 
nm'^u&mmLTm^m^tbxi- ({iii-7^'^>=^}V72./)t) 

)V-^^)]^l7^/})^^)V)-}i-(^>i>)V:t^i^)^>X7^\^ (0.51 g 
15 . 11X^78%) ^mco 

mp. 200. 1-200.9 

IR (KBr) cm-' 3356, 2905, 1685, 1626. 1560, 1292, 1089, 1016, 8 
93, 746, 629 

(^4BXS : 4-({[(l-7^'T>9^;|/75y);!7;i.7jf-;i/]75y}^ 
20 5^;P')-N- t HD=^r->^>X7 5 H) 

B3 BHW^^Tci- ({L(i-7^'^>^)1^7 ^ y)tlJV^=:jVl7 ^ / 
}^'3^)V)-ti-i^yp)V:t^-»OX7^]i (0.19 g) ©x^y-;i. 

(16 DiL) mmizm pd/c (se mg) ^mxx. 7mmm~f. ^ut-u 

25 , "^^nftmW:^>^Vtiy)mMi7U'7hifyy^- (CHCl, : MeOH=20 • 
:1) iZ^Y)mmLX. ^^m^tLT4-({i(l-7^'T>^)V7^y) 
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;^;;i/#-;i/]7^y}^5";i/)-N- t Hn:^$^^>XT^ H (0.12 g, 
mp. 164.0- 178. 5t; 

IR (KBr) C1-' 3448. 3340. 2918. 1650. 1602. 1555, 1451, 1357. 1 
5 161, 1036, 902, 838. 739. 608, 532. 466 

'H NMR (DMSO-de) (51.59 (5H. m), 1.85- 1.54 (5H, m), 1.98 (3H, m 
), 2.34 (IH. m), 5.13 (2H, m). 7. 23- 7. 25 (2H, m). 7. 63-7. 66 ( 
2H, m) 

ESI -MS m/z 344 (M+HO 

0 

^mm 1 7 

N-{4-[(h HP^5>7^ y);^7;i/3j^r:;i/]^>>?;i/}-3-^y U >:fj)V^^ 



o 




o 



15 imikxn : 4-{[(3-^y un;p;jtj;i.jj^-;i.)75/]^^;i/} 

3-^y U >;^7;i'4s>i?(0.69 g) i:H0NB(0.71 g) (DP :A^JV^)VAy 
5 H(12 ml)ii|g(c:. DCC (0.82 g)SrJP;^T. MW^ZO^mmWhrcio 

^(DKmz^r)%2>nrcmmm^mmmtLrco 4-(t 
mmjitLrco mmmmktmmmt^m'^Lrc^. ^^^201^^^ 
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5 4-{[(3-^/u-;i/;^j;vj}tn;i')r$y]^5^;i/}^>yx-h (i.i7g, 

W 915K)<&#fco 
IP. 153.7-157.3 *C 
. IR (KBr) cm-' 3215, 1722, 1630, 1531, 1499, 1433. 1277, 1238. 11 
88, 1109. 1020, 760 
10 'H NMR (399.65 MHz, CDCl,) 6 3. 91 (3H. s). 4.77(2H, d, J=6.0Hz), 
7.43-8. 15(8H, m), 8.63(1H, d, J=2.0Hz). 9.30(1H. d, J=2.0Hz) 
MS (ESI) m/z 321 (M+HO 

HR-MS tf^M CigH^NjOj : 321.1239; ^Sdffi 321. 1262. 

(S2AX@ : 4-{[(3-^y U 75 / ] ^ 

15 ) 

^ 1 AJLUX%fc^^}V 4-{[(3-^/ Un;i/;^;;i/4^-;i/)T5 / 
;i/}^>Vx-h (0.80 g)07^ h^h HP7^>(16 inl)^?^{C> IM 

20 myi^mn^m~fv. (pH4. o fcngbT, Ms<£*fm$-a: 
;i/7j?-;i/)75y]pt5^;i/}^m#m(o.75 g, iK^ m)^mrco 

mp. 273.8-276.3 t: 

IR (KBr) cr' 3331, 1688, 1651, 1502. 1319. 1290. 1242. 789. 

25 'H NMR (399.65 MHz. DMSO-dg) (5 4.64(2H. d. J=6.0Hz), 7.49-8. 11( 
8H,m). 8. 89(1H, s), 9.33(1H, s). 
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MS (ESI) m/z 307 (M+H*) 

HR-MS th^ffiC.gHisNjOs : 307.1083; MMm 307.1095. 

mm (0.10 g) to-^>p)v\i\iu^zy)vr5.>mmm. (52 mg) <dz^ 

^^;i/3}^;VAT5 K (3.7 iL) m^ikiz\ hux5";i'7$> (0.044 mi 

) . H0NB(58 mg)^^ni^z^^U^^i^}V:^)V-^i:^'i ^ F (67 mg)^M 

^S^>'U:^3'J^;i'^nv i>i^^7^- (/7DD/tx;i/A : ^iS'/-;p=34 
: 1) (CTJ^^Lfc, e:n('J;DM6^^iLTN-(4-{[(^>>^;i':t^ 
15 S^)75/]*;i/#n;i/}^>i^;i/)-3-=^7 U >:^j;i'7}^=^1t5 F(36.2 mg, 
W 2651;) ^#fco 
mp. 193.4-195.6 13 

IR (KBr) cm-' 3200, 1632, 1529, 1495, 1313, 1022, 745 
'H NMR (400 MHz, CDCI3) 54.30 (2H, s), 4.99 (2H, s), 7.36-8.12 
20 (13H, m), 8.81 (IH, d, J=1.7Hz), 9.30 (IH, d, J=1.7Hz). 
MS (ESI) m/z 412 (M+H*). 

HR-MS tt-^fit CjsHjjNjOj : 412.1661; Hillffi 412.1683. 
(||4AI@ : N-{4-[(t: Yu^i^T ^ )Vt!^:^)V'\^>1?)V]~Z-^ / 
'J >:^7;U7l^^1^$ H) 
25 m 3 ILU-^ntc^- (4-{ [('^ y9)V-:^^i^)7^^'\iJ ;i//J?-;i/} 

)V)-Z-^y U >;^7;i/j}^^1i-5 H (29 mg)Op<:S^7-;KlO ml)j§^(c. 
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m pd/c(io mg)^iMXx. 7jcm^^T, ^uxnmmmwvTc, ejs 

TN-{4-[(t Fa^^v'T^ /)*;i'4<-;H^>'i^;W}-3-=^/ U 
^IjrS. H(18.5 mg, iR^ S2%)^nfto 
5 mp. 153.8-159.4 

IR (KBr) cr' 3070, 1700, 1649, 1535, 1308, 1016, 899 

'H NMR (400 MHz, CDjOD) 6 4.60 (2H, s), 7.24-8.00 (8H, m) . 8.73 

(IH, s). 9.18 (IH, s). ' 
MS (ESI) i/z 322 (M+HO 
10 HR-MS fh#fil C.gH.eNsOs : 322. 1192; ^SUffl 322. 1 181. 

mmm 1 8 

N-{4-[(h Hn^'>T$y):i!7;i'#-;H^>>';i'}-iH— r > f-;p-3-;?7 



o 




> h-;v-3-;^7;vjJ^>^(o.8o g)a:HONB(o.89 g)®-;^^^^;^*:;!/^ 

TSFdS m\)Umz^ DCC(1.03 g) ^1)\i^XMUXZ0^j^r^mWVrzo 

20 ;ioKji£;;}3j;0t#&nfc^-^^^!l^mi:L':^c, 4- (7 

^ y ^5^;i/)^>'l/X- h:im:t(1.0 g)(5Dv^^9^;p3J^;i/A75 H(18 m 

♦ 

mm^tbrzo m^mmmhtmmm^t^m'^vrc^. ^M.x2mm 
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tick^T. m^i^Btvr^^)V 4-{[(iH-r>h*-;i/-3-i';i/*;i/:i}^- 

;i/)7 5 /]p<5";H^>l/X- h (0.16 g, W22%)^%rzo 
mp. 183.2-190.1 

IR (KBr) cm-' 3097, 1718. 1658. 1444, 1274, 765. 
10 MS (ESI) m/z 309 (M+ff) 

HR-MS fp^ft CigHiAOs : 309.1239: MMm 309.1244. 
(^2AX@ : 4-{[(lH-'r > F-;i/-3-r;i/;^j;i'Jt?x;i/)75 

4-{C(iH-'f > K-;i/-3-^;i';^7;i'Ji?x;v)7 5 7]^5^;i'}^> 

15 \/x- h (0. 90 g)©x h ^ t F □ 7 ^ >(18 mO^^^fC. 1 M TK^fb 
'J5^'>A7jc^^^(11.7 inl)<&JP;lfc^. ^?aT-20ieFFBlji#bfc„ SJt^^ 
SK5&^e>x h^t h*D77>^W*bfc^. lOai i^m7lc^^*JP;lT, S 

f&M^PKfe (pH4. 0) ^mmv. ^^^^ffi±s$-a:feo ^^^liix 
20 ^y]^9^;u}^m#^(o.70 g, jr^si x)*#;/c„ 

mp. 205.4-210.2 

IR (KBr) cm"' 3197, 1703, 1546, 1442, 1315, 1217, 740. 
'H NMR (400 MHz, CDCl3)6 4.55 (2H, d, J=6.0 Hz), 7. 08-8.07 (8H, 
m), 8.50 (IH, s ), 11.57 (IH. s). 
25 MS (ESI) m/z 295 (M+tf) 

HR-MS WrMm CnHisNjOj : 295.1083; HfJlffl 295. 1078. 
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4-{[(lH-l' > F -;i'-3-'< )Vtl)V^=^)V) 7 5/]^ ^M^Ms^m (0. 3 

0 g) to - ^>i?;vk FD=^e^;i'7 5>*l:i?*i(o.i6 g)(Di^?^^)V^}V 

5 Kdl ml hUX5";i/7 5>(0. 14 ml), HONB ( 0.2 

jv^u^h^^y^- (^DUTjNjWA : ><:$7y-;v=9 : 1) izxmm 
t^ct^z^-DX. M^^^tLx^-U-a(^>i>)V^^>')ys.yi:^ 
;i/7j^-;p}/^>$;;i/)-iH-i'>K-;P-3-:^7;pj}^^riJ-^ K(0.20 g,JR^ 7 

4 %) ^#fco 
15 mp. 178. 5-180, 7*0 

IR (KBr) cm"' 3323, 3030, 2358. 2339, 1624. 1571. 1438. 1-244. 10 
87. 893. 752. 

'H NMR (400 MHz, CDCl3)5 4. 93 (2H, s), 4.83 (2H, s), 6.04-8.00 ( 
14H, m). 
20 MS (ESI) m/z 400 (M+HO 

HR-MS ^WW. C84H„N503 : 400. 1661 ; UllfS 400.1680. 
(m4kXm : N-{4-[(fc: H D + v7 5 / ) :^3;V#-;i'] O >';i/}-lH-f 

>F-;i'-3-;?j;p^^i^^ H) 
N-(4-{ [(^ >>';i^:t4^ '» 7 5 y ] ;i/3j^x;i'} ^ > >?;u) -m-^ > K - 

25 ;i^-3-:^7;i/3!^^1^-5 H(70 mg)©^i5'y-;K20 ml)^?gl3, 10« .Pd/C(2 
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mp. 182. 1-184. 5*0 

5 IR (KBr) cm-' 3319. 1624. 1571, 1535. 1434. 1311, 1244, 1087, 10 
45, 891. 

'H NMR (400 MHz, DMSO-dg) 6 4. 46 (2H, s), 5.52 (IH, d, J=6.4Hz), 
7.00-8.10 (8H, m), 

8.44 (IH, s ), 8.94 (IH, s), 11.52 (IH, s). 
10 MS (ESI) m/z 310 (M+HO. 

HR-MS mum CnH.eMa • 310.1192; 310.1176. 

mmm 1 9 

15 " 

{% 1 Alg : 6-[(7x::i;i'7'fe5^;i')T^ / ]-2-:^-7 hx- 

b) 

%'f-)'V 6-7^ y-2-:J-7 hX- h (3.00 g) t 7 xx;i/7ir^;l'^ D U 
H(2.2 mL)0':^^9^;i'7|^;VA7 5 H (60 mL) h U x^;V7 5 > 

20 (8.3 mL) -^MX. 12PtPBmi^bfco ^0^. 

MmMLfco #&nycaill^2i^i^7DD:^;UA(200 mI)Jc^/&^b. C 
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(1.29 g, w m)-^m^. 

mp. 177.5-180.9 "C 

IR (KBr) cr' 3031, 1714. 1656, 1584. 1238. 1097. 775. 545 
5 'H NMR (399. 65 MHz. CDCl,) 6 3. 38 (2H, d, J=5.9 Hz). 3.95(3H. s). 
7.33-8.20 (12H, m), 8.50 (IH, s). 
EI-MS m/z 319 (M'), 201. 170. 91. 
HR-MS th^ffiC„H„N03: 319.1208; Mlffl319. 1207. 
(^2AX@ : 6-[(7x-;i/T-fe9";i/)7$ /]-2-:^7 h^) 

10 ^1 AigT#fcp<5^;i/ 6-[(7x~;i.Tir5^;P)T$/]-2-:h7 

-hd.lO g)(Z)T-h^t HD7^>(16 ml)^?^m M 7jcg?fb U 5^ A 
7KJ§M(10 mD&iPxfe^. ^MT19NpF^St*^L;^Co ^CDS;S:^?^;ii^ & 
5^h^h:Kn7^>^if5feb;/S:^, lOX :^^*M<&?ilTLTSliS^^ 

15 fe^^i:bT6-[(7x-;i/Tir5^;i/)75y]-2-:i-7 h^(1.02 g, 
97S;)^#fc, 

IP. 361.1-363.5 

IR (KBr) cm-' 3031. 1651. 1611. 1546, 1392. 1261. 925. 786. 
'H NMR (399.65 MHz, CD3OD) 5 4.45 (2H. s), 7.94-8.98 (llH.m). 
20 EI-MS m/z 305 (M'), 187, 91, 44. 

HR-MStf-ff{itC,<,H,5N03: 305. 1052; Il^ffl305.1025. 

(^3AIS : N-(^>$;)l.:t^'»-6-[(7xx;i.7-fe5^;W)75 y]-2- 

•^-7 H) 

^2 AX@T#/c6-[(7xx;i.7-fe5^;i/)75y]-2-:h7 Si? (0.40 
25 g) ii^-^y^jy\^)cYXi^z/)\,T%yMM.'^ (250 mg) 0 >t 5^ ;p 3j> ;p 
A75H (7 mL) h UX5^;i'7$ > (0.73 mL) itfX (2-^^-4^ 
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n^nmrmwhtc. ^.o^mm^mmv. mn^UBmmhtco 

;i/:t^>')-6-[(7x-;i/7-fe5^;H7 5y]-2-:l-7 hr^ H(319 ig, U 

m m)^nrco 

IP. 229.6-232. 1 V 
10 IR (KBr) cr' 3292. 1643, 1537, 1313, 1228. 1028. 812. 696 

'H NMR (399. 65 MHz. DMSO-de) (5 3.31 (2H, d, J=5. 9 Hz), 4.95 (2H, 
s). 7. 22-8.36 (16H. m). 10.55 (IH. t. J=5.9Hz). 11.85 (IH. s). 

EI-MS m/z 410 (M+), 395, 304. 186, 91. 

HR-MSti-^igCjsH^N^O,: 410.1630; ^Mfit410. 1640. 
15 (^4AXig : N-k H '>-6-C(7 x:=:;i/7ir9^;i^) T 5 / ]-2-::l- 7 h 

^ 3 A X@ # fcN- (^ > Jl- :t + -6- [ (7 X n 7 -fe 7 5 
y]_2-^7 h75 K (100 mg)OpC iS7 7-;i/(30 iD^tStlOX Pd/C(50 

D4^S^-6-[(7x-;V7-fe^;U)75 /]-2-±7 h75 h*(67.4 mg, M 

88!K)^#fc, 

mp. 230.0-230.5 X: (dec) 
IR (KBr) cm-' 3030. 1651, 1554. 1023, 898, 771. 
25 'H NMR (399. 65 MHz. DMSO-dg) 5 3.69 .(2H. d. 1=5.9 Hz). 7.22-8.34 
(16H. m), 9.00 (IH. t. J=5.9Hz). 10.46 (IH, s). 
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FAB-MS m/z 321 (M+HO, 277, 185. 93. 75. 
HR-MSfff^filCigH^NjOa: 321.1239; ^ilfit321. 1245. 

5 N-{4-[(h: Hd:^5/7$ y)*;i'3j?r:;i/]'^>v';i/}-2-^/ U >:^)V-^^ 




10 2-^y U >:*;i'Jl?>m(7.00g)iHONB(7.32 OP ;^ )Vt^)VA7 S. 
H(130 inL)^?e?(rWSCI (6. 28 mL) ^JP A30^)-|Witi^ Uifco ^©jKiSfCJ: 

y)n^nrcmmm^ktvrco ^=^)v 4-(t5/^5^;i/)^>v^x 

- h:^m^(8.15 g)0>?^5^;i/7j^;i/A7 5 H (129 mO^^fc h U X5^;P 
T5X5.58 mL)^ii'&LT#e.nfc!i?i^*Bi:bfco MiaMj^iMA^: 

15 mmmit^M^i^fcm. MWLT^2mmmwvrco c(DKmmizmn:r. 

5^;K350 mL)<£JPA> bXP^V^fc^. }i^<&iiJt«lil bfc. 

#&nfcJili?5a{'^^nn7jN;i'A(800 mD^&Dn^T^^Sb, zomt^"^ 

20 xn^^r^Ztiz^'oX. tefi^a^LT;^^;!/ 4-{[(2-^y UxjP 
;^j;i/7j^x;i.)7 5/3p^^;i'}^>yx-h(8.55 g, iR^66 %)^mtzo 
mp. 117.0-118.1 t: , 

IR (KBr) cm-' 3325, 1719. 1666. 1528, 1277. 1107, 777. 

'H NMR (270. 05 MHz, CDCl,) d 3. 90 (3H, s), 4.79(2H. d. J=6.2 Hz). 
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7.45-8. 36(10H, m), 8.69 (IH, t. J=6.2Hz). 

"C NMR (100.40 MHz, DMSQ-de) 6 165. 92. 164. 16. 149.83, 145.89. 
145.02, 137.76. 130.42. 

129. 12, 129. 04, 128.73, 127.98. 127.40, 118.63, 52.02. 42.38. 
5 FAB-MS m/z 321 (M+r), 307. 289, 232, 225. 154, 137. 79. " 
HR-MS ft^iiiC^H^NjOj: 321. 1239; S?ll{|t321 . 1 244. 

f$\kXnmfc;^^)V 4-{C(2-^/ U =.}Vtl}V^=-)l)7S. 
10 ;i/}^>yx- h (8.21 g)®x h'^k 7^X164 iiil)^^{ci M 7K 

s?{bU5^^7A*^^(io2 mu^jp^fc^, ^m-^2mmwvrco ^<n> 

15 ^E#i?(7.63 g, W99.1 
mp. 223.4-226.6 "C 

IR (KBr) cm-^ 3329, 1709. 1649. 1537. 1236, 775. 
'H NMR (399.65 MHz, DMSG-dg) 6 4. 63(2H. d, J=6. 5 Hz), 7.45- 
8.60(10H. m), 9.57(3H, t, J=6.5Hz). 
20 '»C NMR (100.40 MHz, DMSO-ds ) 5 167.07, 164. 15. 149.87, 145. 90, 
144.45, 137.78, 130.43, 129.37, 129. 30, 129.06, 128.74, 128.00, 
127.25, 118.64, 42.41. 

FAB-MS m/z 307 (M+HO, 289, 232, 225. 154, 137, 79. 
HR-MStmttC.gH.jNjOg: 307.1083; ^^Mil 307. 1091. 

2-=^y u >:^j;u#^it5 H) 
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(4.9 g) tO-Oz^)V\iYU^-y)V7^>^mU (2.55 g) <Dz> 
^9)V^)P2^7 ^ \^ (181.3 iL) U'M\Zh V X,^)V7 (2.25 mL) , 
HONB (2.87 g)^^mSCl (2.48 g)§iQ^, ZAmmmWl^Tco il^^JiS 

jEHUbfco ^#e»n;taess^^'DD7^^;^A(I.25 d^c^io^l, 

iEfei^atbTN-(4-{[(^>5^;i/:t^'» 

10 75 y];?7;P7j^-;n^>>?;i/)-2-^y u >:^;w^J^^i^-5 F (2.78 g, jr 

^42 

mp. 153.6-155.0 t: 

IR (KBr) cr' 3325, 1680, 1625, 1574, 1533, 1242, 654 
'H NMR (270.05 MHz, CDCI3) 5 4.75 (2H, d, J=6. 2 Hz), 5.03 (2H, 
15 s). 7. 25-8. 09 (15H, m), 8.55 (IH, brs), 8.68 (IH, t, J=6.2Hz). 
'"C NMR (100.40 MHz, CDCI3) (5 164.54, 149. 13, 146.30, 142. 25, 

137.52, 135. 24.131.03, 
130.12, 129.46, 129. 26, 129.17, 128. 60, 128. 43, 127. 96, 127. 66, 

127.63, 127.44, 78.21, 43.10 
20 FAB-MS m/z 412 (M+H+), 330, 307, 289, 232, 157, 137, 79. 
HR-MSH-^^C^HjjNjOj: 412.1661; *S!lffi412. 1669. 

(^4AXS : N-{4-[(k }^ U^yy ^ )V:^::i)V]^>i^)V}-2-^ J 

25 ;i')-2-4^y U >:^j;w#4^U-5 H (2.67 g)O^^7-;K780 

108; pd/c(i.34 g)^m^. ymmm^y^ ^ux-imr^mwbrco ^© 
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1.98 g^mtco ^bx, com^'tmTi^^i' y-jvm mi)t7±^)v 

5 bTN-{4-[(t }^U^zy7^y)tl)l^-^:^)V]^>-J}V]-2-^y U >tl)V 
Jj^^-y-^ Fi^M(1.32 g, 70 %)^mCo 
mp. 176. 1-178.0 V 

IR (KBr) CDi-^ 3190, 3051, 1680, 1606. 1429. 1319, 760 
'H NMR (399. 65 MHz, CDjOD) 5 4.75 (2H, s), 7.31-8.70 (lOH, m). 
10 "C NMR (100.40 MHz, DMSO-de) 5 164.10, 149.82, 145.74, 142.59, 

138.04, 131.26, 130.59, 129.48, 128.92, 128. 78, 128.09, 128.05, 

127.18, 126.96, 126. 88, 118.69, 56.02 
FAB-MS m/z 322 (M+H*), 277, 185, 171, 93. 
HR-MStf^litCigHuNaOj: 322. 1 192 ; mMi$. 322. 1219 

15 

[11. mmum] 

±mmm(Dit'^m\z-ML. ~fB(D^m\zXy) . human T cell leuk 
emia Jurkat cells (.-J^r — tiyhmW ^ffl V^fc t X h >IJi7-k5^;i' 

20 imM (HDACs) umum^n-Dtco is:^. ::(DU,m:^mt. u. 

Biol. Chem., 265. 17174 (1 990) J; [WO 00/21979 (2000)] {'IBi^ 
(1) E^H] 7^^)Vitii7.h>0mm 

25 ^H] 7±'^)mm-^tirc\:i7.hy^%rco'-tfsit>t>. *-r, RPMI 

- 1 6 4 Omft^^mhtco 10% FBS (fetal bov 
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ine serum). ^nS/UV ( 5 0 ^> h/m 1 ) ^^ZSTshVZfh"^^ 
->> (5 0 g/m 1 ) ^-^tSo -D^iZ. 2X1 0^m(Dz^^-t!y h 
mM^. MtBRPM I -1640igi1fi20mK 300MBq(D [^H 

5' tf<&7 5 cm2(D77XnfcAn. 5% C02*5«J:t;9 5% 

M'b^M^ (50ml) 1 0 0 0 r pmT 1 0 ^)■^H^it-i:^5^ 

lyTcmm^. ^n^vTzmmmmmw. ii Qmu Tris-Hci> 5 

10 OmM mmyi^m±h^)^A. 1% Triton X-100, 1 
OmM MgCl2> 8. 6% 7.^D-X. pH 6. 5) 15ml 
izmm^^tco D o u n c e©J}^^5^x:f^-tf-S/a > (3 0Xhn- 

^) ^> m^. 1 0 0 0 r pmTi o^m(Dm>\>»miz^r)mmL. m 
tmmmmmmi smiTsm^jfe^^t. m^^x, ^n^vrc^^mmmm 

15 (lOmM Tris-HCK 13mM EDTA, pH7. 4) 1 
5m 1 Tl |lI^^fe^|^b^c. ^(D^U^h^. ^^-y— ^fflViT6m 1 O^JC 
}^7jcct>{Cli^$#, ^®M?g{l6 8ml0H2SO4*Jn^, mmUfi 
0. 4N (0. 2M) tU^^^iZLtCo 4vximm^ y^^L^-'-y 

20 m^^^^ML. Q Om\ 07 -thy tm-^LTco ^-ii- 7.2 OX:xm^ 

(2) tX h>m7-k9";Hb^^ (HDACs) ©gU^ii*^ 

h« (5 X 1 O^fi) ^4 Om 1 ©HDAM« 
25 tM^^-^i/bo C:©HDAi^ff?^«. 1 5mM0U>^:^>U^At> 
5%0i^U'feU>i> 0. 2mM0EDTAtS-t^5^, pH7. 5Ti& 
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t^'tpx.i-'ix^. m^m>b^m is 5, oooxg, io^f^) 
\z^y)mMv. luo) (NH4) 2S04<&^tfffij*Mi3ii^i;^»?S2 

mv. M>t^^M\z^y)mr)^'ssLy)^^. (NH4) 2^o^<Dmm^3. 

ittc^yn^n^. 1 Om 1 ©HD AM»i^f-^*^b. 

Tl^«'fb$nfcDEAE-fe;i/0-:^ (^fi,iSWhatmaii DE52) <DtiyA ( 

2 5 X8 5mm) N a C 1 0 0 . 6 M^l?ifi«ie<J 
10 t±#$-&TJ§ffl$ii:feo il(D^tt}tC'®fflbfe^S«3 0 Om 1 T$>-o 

3 50^e>O. 4M N a c i(Dm\zm\i!,vrco 

(3) t:^ h>l!Ji7'fe9^;Hb#^fi§filtto»!l5^ 

BiflBg|55^»S8Ufc#*HDAC s ^fflVi. [^H] 7-tr5^;WbhX h 

ST. 1 0 /I 1 CD [^H] T-tr5^;Hbtx h>^9 0 M 1 ®lim:7^^^ 

m\t. 1 0 M 1 ®HC 1 ^»l^Tf^±$i§:fcc Mbfc [^H] 
20 , Im 1 ©l^mx^^jl/TtttHb, 0. 9m 1 O^igEli^ 1 Om 1 0 

SfflBT^yfe'ffcj; D> *M^J8, 9, 1 1 *5i;I/ 1 2 O-fb^tltCO 

X (Dsmiz-Di/^Thmmou^^n-o ft. ^i\z. iCgo (50%© 
25 mmmm^Mn-t^^mi^noymm-.nM) 
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%mm 9 3 9 

MMM 8 4 4 

mmm 12 1 8 0 

nmm 11 2 4 0 

S AHA 2 6 3 



® 6 ~ 7 Lfc. 

:^>^-:^mt. [Cancer Res.. 59. 4042-4049(1999)] 

«5 ■So 

(1) ^^1^2 5oo~2ooo 0 m^^s^y h iz^^jh^^ 
^B^i^mm mm: 5%^i^Mskm^^RFui 1 6 4o«^. 

5 doses, 10-*:di^lO-« M*T1 logWPg) ^^Jpbfco S^COg^fflM 

(2) m^mmMWOUgOm, Log TGI:fej:t)^LogLC50*?|^Je)§j:t{c: 
ctD, ^^tlSOFinger Prints (Mean Graphs) <&f^*KLfe. fcfch 
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. GI50, TGIcfeJ:mC50©iii*T?)i:;i5«Tia©jlDT-fe§c 

GI50 : m^mM<D^^uv^tit^xmm'&^o%^^m^\t^mMo 
TGI : Tiie leTotncmmmzm^^mmt ^^Mo 

LC50 : Time leioOmizmMWi^WP^-^^^^o 
5 (3) Wmm^(DlogGm. Log TGI, LogLC50}C*fT§MG-MIDj|t 

^WM&) . deltm^^XSUngem^^n^n^^tCo Tcfdh. LogGI5 
0(;:oViT®MG-MID. Delta:feJ;mange©^iftT^i:il6«TiaofflD 
T^^o S;^, LogTGI:fectt;LogLC50(c::PViT'bP<il?*fe^o 
MG-MID: ;^^bfe^TOit5|cfIOViT^8e):felogGI50©¥i^#o 
10 Delta : V^ft i:¥i^lt0 logGI50<Z)^. 

Range : m^m^^om^wtmhm^^ommo^iogGm^m 

o 

(4) C0MPARE:/D^^AJlckO, 1^^^#l«©Fiiiger Print <£^2p^i§!l 
OFinger ?vin{tit^V> Finger Printoa—— ^K^^8e>;to 

15 tiKOFinger Pr int®rL--^SH. M'[4;?>^^SfeKVMit^*bfein:^ 

o 

Tbai <0.5 TabtlJiTCOMPARE Negative 
0.5 ^r„„ <0.75 T^n^SCOMPARE Marginal 
20 0. 75 ^r^u Ta&n^iCOMPARE Positive 

(5) ^mM3. 8> dii^ZflKDit^miZ-Dl^^X. ±mo:^m\zQ:: 
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B :MG-MID (^i^^mmM) <-5X'$>^^to 
C : Delta ^ 0. 5/J)iO Range ^ 

D : Finger Print®a--i^^;^>tcoMPARE NegativeTfe^ ^ 

5 

A! S C (Delta/Range) D** 

10 MMMS O -6.09 0.62/1.8 ~C.N. 

mmms o -5.44 1.2/1.78 ~c.n. 

MUmil O -5.39 0.76/1.41 C.N. 

mmm 9 o -5.57 1.21/2 -c.n. 

15 *o. mmfsimTt^^r^o 

♦*C.M.. COMPARE Marginal; ~C.N., near COMPARE Negative; C.N.. CO 
MP ARE Negative. 

J^A±S£0^UfcilO. if%MW\\:'a'^\t. human T cell leukeiia J 
urkat cells i-y^-lJvVmU) V^^tHD A C s M^^^t-cfeli 
25 T, SAHAa:l^^;^l^*fe«^n£^±®«tt<&^Ufco fc hJgilJg 
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5&^+5)'^£<, Differential growtli inliibitioni^t^J?) 5)^. 55^o. COM 
PARE Negative (m^^ v^i <0. 5^Vi«0. 5#ja) Ti^^J&^Sfc^ 

5 <^lfr5t>®'r&§o 
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mWMmms : in vivo {^jg^t^ Xenograft Iz^^mmm^^Um 

(1) mmiyTc^^x 

5 BALB/c-nu/nu ; female 

(2) iniHM^Mit©;^^ 

( i ) i^^mmmm 

k h^«lSifflM/1^;i/ (395^) (Dot>. 5^- F"^'^X»ffiflJtgJ'j: 3 

1 5^©-oTfe§HT-29 immm) izM-r^mmmm^^mrnvtco fsi 

10 RT-2m. mm 9^0^'^^^. (1) ^-FTr>X^ffiMSl (7 

^7.5^>, '>X7°^5^>, CPT-1 1. Pac 1 i t axe 1, 
15 >J^->H) (^ii^tt^^T'tf^^c^^^tt^^b^ (2) ig*|ifflBa&M?i 

b, (3) Mji7&^ !^*t^7 B~l 0 BT«^#:<^S-^M^!&ai5l5§:^# 
$ (5 0~15 0mm3) j^^L, ffi#:F^ O#>0«/Jn$ t 5 ^ 
# ^ «fc T t) © <h L Ti^^ $ tlfc, 
20 (ii) ^fllffiM®Silll, "T»:7 7.'\(^i^*I^J:tKiifB-TC7XCD^:5[J-('t 
HT-29 ©i^^iifla^ 2X10^ cells/ml tCSISL. 0. 05nil?&'7>:7X ( 
BALB/c-nu/nu ; female ) (D:&#g|5.feT}::#ffi bfc, f^mkl 
0 BTm3i;{>^5IET^§;'c#$}cBUfcBt;^T, Ja'^#:^ [l/2x5g 
X^S2] -^f^^]^^, -€-LT, jtg|ffls:^j&^50-150mmMc^L;^'b®^ 

25 . \t^-z)^t^^fs.<fs.'!t>^^\zm^\-^\^f^. n.^> 
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(iii) 

: SMl^ ( i.v. ) ^fclitmmP^ ( i.p. ) tLTc 

5 . 

^-%^X^/a-;^ : 4 0*5#fc2lEl (q4d x 2)i:bfc. 

(iv) mmi)r^ x^^zsi$im(Dm^ 

M$^Rt ( DayO ) f}^^m2mmMLrco 
10 (3) tn:MlSS^:^©lf«:fei:rXfiJ5^;^^ 

m'm(Dmmn&it. ym^fj^^mmmM^ (Relative Tumor Volume 
: RTV ) ^^UTycX^ik^. TiBff«iptCtJ!oTfiJ^bfc. 



R T V — Vdayx/Vdayo 

15 Vdayo: mo \z.:^n^mmm 



irLM*5Sim©flJ^f*> 1 4 0 @ (DAY14) iZ^O 

(RTVtreated) ®it^ (T/C%) ^TIB^ji^^^*, TtBW# 



T/C% = RTV1 4 treated/RTVi4eontX 1 0 0 

25 RTVi4eont : MnA\z^n^nmm<Dmmmmm '■ 
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mm T/c 

+ + + 30X>T/C 
5 ++ 60!i;>T/C^30!K 

+ soOT/c^eox 

- T/C^80% 



(4) 

10 A. mum 1 (Dit-^m 

S^f-f : i.v. 
^^m' i-h : q4d X 2 
Dose : 70mgAg 

20 

^3 :mmmi<Dit'^i^<o^mmm^ mmm n=6, n^m n=4) 

Dosedg/kg) X»y i-JI' Jp-h T/g fi^^SM^^Cg) Days* gfe^ §¥€6 

70 q4(lx2 i.v. 74 0-8 7 0/4 + 

25 * *:^#:«Mi!>*S«!lSL;tB(K-%^PIi&(DayO)*i^<DBfc-fe(DayX)) 
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mm^^ : N-({4-[(kK n^'Ai))m:iii/]m^m}m)-2-f7my 

U^^-Y : i.v. 

U^Mi/' a-* : q4d X 2 q4d x 2 

Dose : 20mg/kg» 17mg/kg 

10 

^4 : mmm2 (Di[:.^m(Dm,mmm^ mmm n=6, u^m n=4) 

Dose(mg/kg) :^»^'3-» JV-f T:/C% m^i^MM'P is) Jj&ys ^fe^ ffffi 
20- q4(lx2 i.v. 79 0.9 4 0/4 + 
15 17 q4dx2 i.v. 76 lA 4 0/4 + 

c. mmms<Di[:^m 

^^^^ : N-({4-[(i:r Q^mnm' zmifo^m) m) u,v -t' 7i-^ 
]-4-M***tn' . 

: i.v. 
25 Sl-^xyj/' : q4d x 2 
Dose : 21mg/kg 
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:mmm3(Di\:^m(Difimmn^ iMM^ n=6. n=4) 

Dose(ig/kg) 7»y i-J^ ft:^#:MM^(g) Days Wm 
5 21 q4dx2 l.v. 73 OJ 4 Q/4 + 



: 6-75;-N-{4-[(kK u^v7lJ)m' -W V >y *}-2-t7l'7U' MM 

10 ^-^^rj^^^Bt : MflgCD^ffiyO^e. 9 

: i.p. 

15 1-^ : q4d X 2 q4d x 2 

Dose : IDOmg/kg. ISOng/kg 

g6 : ^iS«^!l9 0>fb:'&t/®irLJB^Siim (^^^ 11=6. S-^S^ n=4) 

20 Dose(mg/kg) X»y Jl^-f T/a M::^#:aM^(g) Days 

100 q4dx2 i.p. 68 3.6 7 0/4 H 

150 Q4dx2 i.p. 66 4J 7 0/4 ++ 

E . mmM 1 1 o^b'&ti 

25 ^^i^^ : N-{4-[aKn4'>7$;)*M*-WV»**} [l.r -k'7xiJP]-4-AM 



103 



wo 03/070691 



PCT/JP03/01681 



5 : i.v. 

j-t/ : q4d X 2 q4d x 2 

Dose : 52.5ig/kg^ TOmg/kg 

^7 : HM^Jl KOlb^;^©^)*^^* (^^i^ 11=6. U^m n=4) 

10 

Dose(mg/kg) ;t»'/i-Jl/ T/a S:^#SM^(g) Days #1^^ 

52.5 q4dx2 i.v. 79 0.6 4 0/4 + 

70 q4dx2 i.v. 75 0.8 7 0/4 + 

\iu^z/ii}v^^~^^ vmmmz^n\t. in vivo \z:is^^rmmmm^^ 

20 . 

25 DAC) mWmi&^t't^o Ziohtbs :^mm<DN-\il^U^>'tl)V^ 
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0 * <Z) H H 
1. TIB (1) ®-)^^-eS$n^N-h Ho:^^$^:^j;i/#^+h$ F 

5 

[C] -L- [B] -N-L- [A] -C-NHOH 

R 0 

jiiiT, mm^ (1) 
15 fcfcu. ±iB [A] \t. imi^rc\mm(Dmmmrmm^nx\^^x'h^ 

. /NDy>. E^t)b<^i5>«^Ci'-C6T;P=¥;v, 7xr:;p. />^>>? 

25 m'hv<u'j^^c^-^c^7)V^)V. itM'feL< tt^ttCi- 
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S/ry. ^Vv-T/. zy7i-h. 'iV-y7^Y. f-ti^7-ths -fV^ 
10 [B] \t. TIE (2) ~ (1 1) cDVi-rn:^^O^T^$n§M^fflT 

^ o 

— c— — Q— — N-C— 

II II H II 

0 (2) S (3) 0 (4) 

-^-?r -fr -fr 

S (5) O (6) O (7) 



— S— (8) — O— (9) 



— c-o— — 0-C — 

II II 
O (10) O (11) 



[C] \t. z^i^a^^->)V. ^rc\t^(DmO)C3'^Cs>'^U7)V=^ 

15 7^'7y^)v. ^rc\t^(Dm<Diim^hb<\tBm^c^--c^s^y 
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i7U7)V^}V. 7x-;i/. T>hU;i/> 7x:^>hU;V, S 

x-u;i^. ^/u;w> -iv^/^jjv. -ofu;!^. ^rc\t. 

20 \i]^a^z^mm-^nfz\s.mhL<\t^^c,--c,7)v^)v 
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5 2. WIB^ (1) ^'O [A] > [B] , [C] . L\ L'^^Zf^ 
[A] \t. TIB (12) ~ (6 4) G)Vifn>6^0^T^$nS^^/&^ 

10 e)ftitc) 2ffi07K^^i^vifcM5i^TS$n^M^ia-e$)'i)o 

H 




0 
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N 

H (45) 




N 

H (46) 




H (47) 



S (49) 





(5 8) ^^0^0 (5 9) ^ ^O' (6 0) 





(6 1) 




(62) 




(6 3) 




O (6 4) 
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W.m%V<\t^^C,--C^7}V^)Vtl)i^;'^'t-()V. -NR^R^ (R 
7)V^)Vy^)V-^. 7.)vy^y. UmhV<\t^^C,^C,7)V^)V7. 

)vy^ }i]iu^i^mm'^nrcum^v<\t^^c^^c,7)v^)V 

20 [B] J^, MIB (2) ^ (1 1) ©V>-rn36^®^Tg§n§Jii^fflT 



112 



wo 03/070691 



PCT/JP03/01681 



— c— 

II 

O (2) 



■r 

S (3) 



-N-C- 



(4) 



-N-C— 



(5) 



-s— 
II 

O (6) 



-r 

o 



(7) 



(8) 



— O— (9) 



-o— 



(1 0) 



-0-c— 
II 

O (1 1) 



cc] TIB (6 5) ~ ( 1 1 7) (Di^^mt^o^^r^tn^^^^ 

H 



(65) 




(6 8) 





(7 1) 




(6 7) 




(69) 




(7 0) 



(72) 
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H (98) H (99) H (100) 




:n:fth. ±iB [c] it. im^rc\tmmommm-^mm-^nT\^>x%Bi 
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EmfeU<«^!KCi~C6T;v^;v;^7;i/nt^;i/, -nr^r^ (r 
0,7)1-^ tijv-^^z^jv, ^rc\tmm'h\^<\t^uc,--c,7 

iy7 J . <V'>7y. i^T:f -rvs^7:^^. 5':t5^7:>-h, -I'V^' 
;t>'7:M-, -hay, -^^V . -i ^ J ^tz.\X^^^VXh^. 

RMt> tK^, EMfeb<«:a'feCi~C6 7;P^Jl/> E^ 

25 3. ifiB5S: (1) [A] , [B] , [C] . L^ L'^cfe.tr; 
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[A] TIB ( 1 1 8) ~ ( 1 2 0) <D\/^tnf)^(D^l!m-^n^M 




(1 1 8) 




\ // 




(119) (120) 

[B] if© (2) , (4) i^Tcu (6) m^rn-d^co^-vm-^n 



O (2) 



— N-C— 
H II 

O (4) 



O 

II 

— s— 
II 

O (6) 



[C] HfrIB (6 5) ~ (6 8) . (7 7) > (78), (92) 

10 > (9 4) ^rz\t (9 5) 0h>-rnf}^(D-^i!m-^n^^'if't>6^M<D 1 

H 



(65) 





// \ 



(6 7) 




(68) 




(7 7) 



N=\ 



(7 8) 



(9 2) 




(94) 




B (9 5) 
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LMJ (CH2) mt (CH2) „ (n*5j;r;mt^|^-T^^*^S 
RMa:;!K^T^§„ 

10 4. WfB^ (1) [A] . [B] , [C] . h^^^U 

R^)0^TfB©^ff^^^fcTi»5RO|IH 1 (C|B«0N - fc H p4^>-;^7;1/# 

o 

[A] \t. mm (118) ~ (12 0) (Di^^tM^o^-c^-^n^m 
15 ^ffl-e^-5o 



(118) ^ — ^ (119) (120) 




[B] ifiB (2) , (4) i^fcu (6) (Di^^mnfio^x-m-^n^ 



— C— —N-C— — S- 

II H II II 

20 0 (2) O (4) O (6) 



[c] \t. TIE (1 2 1) ~ (1 3 7) (Dir^rm^o^n^-^n^m 
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L'\t (CH2) L^^ (CH2) ^ (n:^^XSm\m-'-V$>^^^1^ 
5. MIB^ (1) ON- t: HD^v;^j;i.j}^c^it$ F^^#:;0^TI3c^ 
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4_ (i;^5^;i/75y) -N- ( {4- [ (l::HD^'>7^y) 

N- ( {4- [ (tiFo^S/T^y) i^^/u^^^i^Jl) ^ 

N- ( {4- [ (t h*0^e/7^y) zy^u^^-y)V} ^ 

5=-;i/) [1, 1' -t:7xn;i/] -4-*;^#^it5 h\ 

10 N-tHn^->-4- { [ i7x.=.)V7.)Vy:i-:=-)V) 75/] 

t Hd:^^>'- 4 - { [ (2 -^7^;VX;V7:t-JV) 75/] 

4_ ( { [ (1 -y^T>5^;i/75y) 757} 

15 -N- 1 Fa=i^i^'>^D^^i^">^''^^'^"y*^ I"*- 

N- ( {4- [ (tFP^>'75y) ;ij;V2i^-;p] '>^nA:^^>';i/} ^ 

- 1 -^7 h75 h\ 
N- {4- [ (hh'n^>-75y) :^;P2j?-;i/] A>y;V} -2-:^7 

h75h\ 

20 6-75y-N- {4- [ (tHn^i/75y) JI/tJ^-^P] ^yz^)V 
} - 2 h75 h\ 

N- {4- [ (t:HD^>-75y) iDl^-^^^)^] ^>^^)V] -1-^-7 
h7i5'5 h\ 

N_ {4- [ (b Hd:^^>'75 /) ;^3;i/3l^-;i'] Ll. 1' 

25 -lf7xn;i/] -4-:^j;V5j?:^1J-5 

4' -yji,^^--^- [4- [ (tHn^v'75/) ;^j;i/3j^-;W] o 
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[1, 1' -lf7x-;i/] -4-;^3;V#^it5 h\ 
N- {4- [ (tHoc^i/yay) tDV^^^JV] ^>z?)V} ii, i' 

N-tHn:^~>-4- { [ (2 -•:h75^;PX;V:7:t-;i/) 75/] 

4- ( { E (1 -7iS^T>5";V'75/) ;^;;|/Ji^-;V] 75/} 
-N-b Ho^$/^>X7 5 

10 4- ( { [4- (>'/^;i/75/) ^>v'-r;n 75/} -n 




6- (>?^9^;i'75/) -N- {4- [ (tFa^v'75/) 
;i/] ^>>^;i/} -2-:h7h75H> 

[ (7x-;i^7ir^;l/) 75/] -2-^7h7 

15 5 1^, 

N- {4- [ (tFn^v'75/) ;^3Jl/4?r:;i/] -4' 

h^^v' [1, 1' -tf7xr:;H - 4 -;^j;i/3j?^i^5 h\ 

N- {4- [ (kI<^D^v75/) ;^j;i/7}?ii;V] -3- + / 

U >:<;;i/4^^iJ-5 h\ 

20 N- {4- [ (bHo:^>'75/) :^7;PjJ?-;1/] 
U >*;i/7K=^^1:|-5 

N- {4- [ (bh*D^'>75/) il)V:^:^)V] ^>-J)V] -2-^/ 

U >;^7;i/7l^^tf-5 h\ 

N- {4- [ (bFn^S/75/) ;^j;V3jt-;i/] ^>>?;i/} -6-'fy 
25 4^/ U >*;i/Ji?^u-5 h\ • 

N-bKD^i>-6- [ (2 -:^7 h<;V75/) )^=f)V] -2-iry 
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N- {4- [ (kKa^v'T^y) ^y-j}\^) -iH--r 

N- {4- [ (kHD^S^T^y) tDVt^:^.)^! -1H--1' 

6. m^(Dmm i (ci3«©N-h h*D4^v':^j;p#^u-5 

8. mmmB^^i!)^h7.h>i^7-\i^Mmm (hdao mmm 

o 

Bskm. m^v>/m. ^^iiin.iE. niEi^itLm. ^{^sittjfiL/jN^ii^ 

!g> #MM, #^M, m^m. ^z^^ym. ^-^p^ym. mwm. a 

25 11. mmn^^x^umMo^'pfsiK t%—D<Dmmizm^-^n^m 
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1 2. ^mmmm^^um^^mm(D^^mm\(D{>f3i< t^—o 

13. m^'Bm&(Dmm. m^omu^^rs^^^i^^M^-^n^ 
5 14. mmnmm^mBfiK u ^jv^ ^ >mKumn<Di&m\zm 

fi5&^> A>^>h>^, spino-bulbar muscular atrophy (SBMA) , spi 
nocerebellar ataxia typel(SCAl)^ dentatorubral-pallidoluysian 

10 atrophy (DRPLA) , Machado-Joseph disease (SCA3) ^J:XS spinocere 
bellar ataxia type6(SCA6);&^ e>:^§i^:0^ ftS^^n^ii^^^j: < i: fe-o 

20 ^^zsiLii^m^i^. fsi^mz^m^mizff^uimfsi^n^om^^fs:^ 
m^^^mn-^n^^pf3i<bh-mm(D'^M(Dm^m^m^B.m\zn^'r 

1 8 . mBmBTf)mm<Dmm\zmt)^mmrh^m-^(Dmm i7\z 

25 19. mBm^<Dmmizmt>^im-^'^. mmm. mm^m. nmm 
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Bstm. Mu>AM, mikmrnmrn. MiE^ikm. ^mMJkn^um^ 
nmm. #^m. m^m. ^z^^>m. ti^t^i^^>m. m^m. s 

o 

Mti^y A>5^>b>^> spino-bulbar muscular atrophy(SBMA) , spi 
nocerebellar ataxia typel(SCAl), dentatorubral-pallldoluysian 
atrophy(DRPLA), Machado-Joseph disease (SCA3) ^5j:tJf spinocere 
15 bellar ataxia tvpe6(SCm7!}^ ^fSi^Uf)^ ^M^-^n^'prji< th-'D 

4- (v'^^^JVT^y) -N- ( {4- [ (h h'n:^5>75y) 

N- ( {4- [ (tHP^'>75y) '>^n^:^>';i/} ^ 

N- ( {4- [ (hFD^v-T^y) id)V^:z)]/-\ i^^u^^zyJV} 
^)\^) [1, 1' -tf7x-;i/3 -4-:^7;i/3|^:^^u-^ h\ 
25 N-h HDJ^^'>-4- { [ (7x::i;i/X;i/7:i--;W) 75/] ^9^;^} 



124 



wo 03/070691 



PCT/JP03/01681 



4- ( { [ ( 1 -7^v>^;i/75 7) tiJVt^rzjV] 757} 

5 N- ( {4- [ (t h'D:^^>/75 7) io}\^^=i)Vl i^^U^^i^Jl) ^ 
^)V) - 1 -:h7 h75 h\ 

N- {4- [ (t:KD^S/757) ;^7;i/Ji^-;i/] ^>v5;v} -2-:)-:7 
h75 h\ 

6-757-N- {4- [ (t:Ho^'>757) ^>p)V 
10 } - 2 -:^7 h75 H\ 

N- {4- [ (t:FD^i/75 7) :^7;i/jJ^-;i/] ^>>?;l^} -l-:J-7 
h7iS^5 h\ 

N- {4- [ (kHP^r'>757) :^)V^=L)V\ ^>>^;P} [1, 1' 

-bf7x:i;H - 4-;^j;i^3j^c^-9-s F^ 
15 4' -7;i/:tD-N- {4- C (t:Kn^>/757) ^> 

[1, 1' -t:7x-;i.] -4-:^j;^j|^+iJ-5 h\ 
N- {4- [ (fc Ho::t^'>75 7) ;^7;l'3l^r:;i/] ^>i?;i/} [i, i' 
-lf7xr:;H - 2 -;^7;P/|k^ij-5 h\ 

N-hHD:^i/-4- { [ iyx.-)VX)Vy:i-=-)V) 757] 75^;^} 
20 ^>X75 h\ 

N-kHo^$/-4- { [ (2-:^7 5^;^x;^7*-;^) 757] 75^ 

4- ( { [ (1 -7^T>^;i/75 7) ;^7;i/jJ^-;i/] 757} 75^;i^) 
-N- t }-*n:^>'^>X75 h\ 
25 4 - ( { [4- (>'7^;i/75 7) '<>V''1';P] 75 7} 75" ;W) -N 
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6- {-J:^'f-}]/7^J) -N- {4- [ (tHD:^S^75/) iJ)Vi^=^ 
;H ^y-J)V] - 2 --^-^ h75 h\ 

5 N- {4- [ (kHD:^'>75y) ^>-J)V) - 4' 

h^=y [1, 1' -tf7xn;i/] - 4 h\ 
N- {4- [ (bHD^>'7$y) ^>5^;i/} -3-4^y 

N- {4- [ (tHD^>'75/) ;^j;i/jJ?-;H ^>>?;H -3--fy 
10 U h\ 

N- {4- [ (t:Ha^v75y) ^>Z^)V) 

N- {4- [ (kHD^>'75/) <y=J)V) -6--<V 

15 N-hFn^>'-6- [ {2-iry )V7^J) y^^}V] -2-±y 
h75 h\ 

N- {4- [ (h Kn:^^S/75y) tDV^^-)]^] ^>P)V} - 1 H--f 
N- {4- [ (k h'P + i^75 y) ^>P)V] -IH-'T 

20 >H-;i/-2 -:^j;i/zi^=^^i?-5 Ko 

if)^^Mn-^n^{i^^ri< th-mmo^m^. ~mm&.±o)M^&3izw^ 
25 2 5. mmomMoytzibiz. m^ommiizmwi.<DN-\i}^u^=y 
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2 6. mmmmt^. HDAcm'mzmmt^mm^^m%b<\ti^ 

2 8. mBm^o)mm\zmt>^mmf)^. mmm^ mmm. nm^ 

Bitm. M^v>/m. mitmmmm. *iE#ifii^, i^mmjkn^um^ 
'wmm. m^m. ^i^^ym. i^-^i^^ym. wa> a 

m^'c$>^m^o)mm 2 7 \zBm<om^:^^o 
20 ^< t%—D(Dmmzmm-^n^mm'v$>^mi^^o^m2 5 }zmm<D^ 

2 5 mB«©M^jio 

25 3 2. mmwu^^^Bifi. u if}V'^ 5 ymj^umm(D^mizm 
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3 3. mBt^^j^)v^2.ynBLumm(Dmm\izmmir^nm^^m 

Bti^^ A>5=->h>^, spino-bulbar muscular atrophy(SBMA), spi 
nocerebellar ataxia typel(SCAl), dentatorubral-pal 1 idoluysian 
atrophy (DRP LA), Machado-Joseph disease (SCA3) spinocere 
5 bellar ataxia type6(sm)ilfiiotii^mf)^^M1Si-^ti^<P'f3i< th—o 

4- (i^)f>^)VT^y) -N- ( {4- [ (hh*n^$^7^/) 

10 n;i/] i^!7U^^zy)V} ^^}\^) ^>XT5h\ 

N- ( {4- [ (fcHP=^v-75/) i^!7U^=^z^)V} ^ 

- 2 --^yhr^ h\ 
N- ( {4- [ (h h'D^>'75y) -^^u^^i^jv} ^ 

^)V) [1, 1 ' -H7x-;i/] -4-;^7;i/4^^U-5 b\ 
15 N-kFn^sy-4- { [ (7 xr:;i/7.Jl/7 72. y] 

N-b l<a^v'-4- { [ (2 -:^7 5";i/x;i'7*-;v) 75/] 

4- ( { [ (I -7y^>^)V72 :^)V^^=i)V] 73./} 
20 -N-k l«D:^>/>'i^DA4^1t>;^7;W/K^1J-5 h\ 

N- ( {4- [ (bHo:^'>75y) t!)V:^=^)Vl -y^u^^-yJV) ^ 

^)V) - 1 --ty h7s. 

N- {4- [ (kHP^'>75y) Oi^jv} -2-i-y 

h7$h\ 

25 6 - 75/-N- {4- C (k KD^'>7 5y).*;P3j^-;P] ^>-^JV 
) - 2 -:^-7 h75 h\ 
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N- {4- [ (tHD:^>'75y) tl)V:^:=.}V'\ ^>z^)V} -1-i-y 

N- {4- [ (t:FD^v'75y) tlJVt^:^^)^} ^>i^}V} [1. 1' 
-if:7x-;i/] -4-;^7;i/7i?4^it^ h\ 

5 4* -y)V:tU-N- {4- [ (hHn^->75y) tl}V-^=-)V] ^> 
9)V] [1, 1' -ti7x:i;i/] - 4 -*;i/#^+f-5 
N- {4- [ (h FD^^i^T^y) tlJlt^=^JV} ^>z^)V] [1, 1' 

-ii:7x-;i/] - 2 -5!7;i/jJ?^it5 h\ 
N-tHo^>^-4- { [ (7xn;i/;^;i/7;i--;i/) T5.y] 

10 '^>XTSh\ 

N-tFP4^i/-4- { [ (2-:h7^;i/X;i/7:t-;P) 757] 

4- ( { [ (1 -7^"7>5^;i/7$y) 75 7} 

15 4- ( { [4- (i^;>^9^;i'75y) ^>V-( JVI 757} 75^;i/) -N 
- 1 Hn4^>'>>?>'X7 5 h\ 

6- (z^)<^)V7S.y) -N- {4- [ (tKn:^i/75y) t})V:^:=- 
)V] ^yp)l^} - 2 -:f-:7 h75 H, 

N-bFP^'>-6- [ (7xr:;i/7-fe5^;i/) 75/] -2-:h7h7 
20 5 h\ 

N- {4- [ (tHP^'>75y) ^>i^)V} - 4' 

h^zy [1, 1' -lf7xn;i/] - 4-;^j;!/#^+h5 H\ 
N- {4- [ (tHD^v75y) ;^7;i/jJ^r:;|/] ^>>^;i/} -3-^r/ 
U>;^7;i/4^^1J-5 h\ 
25 N- {4- [ (b h*a4^>/75y) :^;i'#r:;i/] ^>i?;i.} -3 — TV 
u>;^;u:i}^^+i-5 F\ 
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N- {4- [ (kHo^^e/T^y) ^>P)V} -2-^ J 

N- {4- [ (tHD4^5/7$y) ti )'vit^-)]/-\ Kyi^M -6--ry 

5 N- k h*n:^^>'- 6 - [ (2 -:^-7 h<;i/75y) -2-i-y 

N- {4- [ (hHn=^ix7$y) O-yjV} -IH — T 

N- {4- [ (kHD^j/y^y) :^)VS=L)V'\ ^>>?;p} -iH-^r 

10 >F-;i/- 2 -^jl'jJ^^U-^ Ho 
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